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Among the Manufacturers. 





THE WELL-DESERVED SUCCESS OF MESSRS. 


HOLMES, BOOTH & HAYDENS. 





As is well-known, it is only within a few 
years that electrical science has made gigan- 
tic strides. Now, it may safely be said, we 
are arrived at the electrical era. Very many 


principle of making large sales under all 
conditions, and of underbidding their neigh- 
bors at all hazards. 

Now, there are two ways of underbidding 
your neighbor. One is to make an inferior 
article and sell it for the genuine; and an- 
other is to sell goods for less than they cost 
to menufacture. Both systems lead to dis- 


based upon false and erroneous ideas, These not a little pleasure that the Review, which 
houses for a time did an immense business, may always be looked for on the side of hon- 
but as soon as the unreliability of their goods esty and fair dealing, presents to its readers 
was discovered, and the falsity of their guar- a description of its workings. 

antees became apparent, they began to de-. Those who send orders for goods to this 
cline, until to-day they have a reputationthat house from distant parts may rest assured 
does not recommend them to buyers, and the that they will be attended to with the same 
only wonder is that they are able to make care and dispatch as though they were here 





important inventions have recently been aster. The first is a common swindle, and 
ll 


their expenses, 


themselves to overlook the business. Nor 





made in the electrical field, and the prospects | must, of a necessity, be soon found out by 
for the immediate future are even more the victims, and it does not require a very 
gratifying. acute intellect to discover that the house ad- 
When the great demand came for electrical | dicted to the last-named practice can main- 
goods, insulated copper and iron wire es- | tain its financial integrity only so long as its 
pecially, many manufacturing houses strove | capital suffices to meet its continuous losses. 
to meet it, and vied with each other as to| Like the mushroom, the business carried on 
who should do the largest business. It is| on such principles grows rapidly, and has all 
curious as a study of commercial practice to the appearance of perfect health; but like 
note the various business systems employed | the mushroom, again, its decay and fall is as 
by these several manufacturing houses, the | rapid as was its rise and development. 
progress each has made from time to time,| So it has been in the electric supply. busi- 
and the present condition of each. ness. There were houses which started on 
Some of these houses adopted the perilous ' insecure foundations, and carried on business 








Factories OF Hotes, BootH AND HAYDEN, WATERBURY, CONN. 


On the other hand, there is a class of man- 
| ufacturing houses that carry on their affairs 
on strict business principles; that never make 
assertions regarding goods that cannot readi- 
ly be verified, and that never raise hopes in 
| the mind of the buyer that cannot be real- 
| ized. 

Such a house is Messrs. Holmes, Booth & 
Hayden, manufacturers of fire-proof elec- 
tric light wire, made from pure Lake Supe- 
rior copper, and insulated copper and iron 
wire for telephone and telegraph use. The 
house of Holmes, Booth & Hayden is a 
| credit to the trade, and it is, therefore, with 











will it cost them more money to obtain their 
goods in this way. The house of Holmes, 
Booth & Hayden has but one price. There 
is no dickering and cheapening of goods; a 
system that originated—so far as this country 
is concerned—in Chatham Street, and pre- 
vails to a more or less extent in every branch 
of trade, 

The plan adopted long since, and never 
departed from, by the house of Holmes, 
Booth & Hayden of telling the whole truth 
about goods, and never misrepresenting 
them, has proved successful in the extreme, 
and to-day this house is one of the most 1m- 
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portant engaged in manufacture. This com- 
pany was established in 1853, and so large 
has its business become that offices and 
warerooms have been established in New 
York, Boston, and Philadelphia. 

Their extension factories are located at 
Waterbury, and so great is the demand upon 
them for their products that it requires a 
force of nearly 1,000 employes in the 
different departments. The general manager 
of the concern is Samuel H. Willard, assis- 
ted in New York by Henry C. Adams. 
Both of these gentlemen have grown up 
with the business, and are deservedly popu- 
lar with the trade. 

The main business of this company is 
sheet and roll brass, copper and German 
silver, brass and copper wire, rods, tubing, 
ete. Other goods manufactured from the 
product of their rolling and wire mills, are 
copper rivets and burrs, brass chains, kero- 
sene lamp burners and trimmings in great 
variety, lanterns, library lamps, patent paper 
fasteners ; finest quality electro-silver plated 
spoons, forks, etc. 

In the past few years the manufacture of 
wire has grown considerably in importance. 
The magnetic telegraph has been extended 
to all parts of the country, new companies 
have been started, and the rivalry has been 
such that almost every place of any import- 
ance in the land has its connections, until 
the wires are thousands of miles in length. 
In addition to this, the telephone has re 
cently come into prominence in the larger 
ci'ies, and the electric light is beginning to 
be extensively used, resulting in a net-work 
of wire over the great thoroughfares that 
reminds one of an immense spider's web. 
Among the productions of this company 
will be found pure copper wire drawn from 
best Lake Superior copper, which is especially 
excellent for electrical purposes. This wire 
when drawn hard, makes a very superior 
line wire for telephones and telegraphs. 

Patent ““K K” copper and iron wire is 
being extensively used for telephones and 
telegraphs. 

Their Patented Fireproof Electric Light 
Line Wire, finished under a patented process, 
is considered the handsomest and best in the 
market. Patented ‘‘ Acme” Electric Light 

Wire, fire-proof, water-proof. Magnet wire 
for dynamos is finely and evenly wrapped. 

This company also make an improved 
micrometer gauge, the object of which is to 
provide a gauge in which the measuring bar 
may be forced against the object to be 
measured, always with a certain uniform 
pressure, thereby rendering the instrument 
more accurate than heretofore. Another ad- 
vantage of the improvement is that there 
will be no danger of causing the ends of the 
measuring bars to be imbedded in, so as to 
indent the object measured. 

The company also makes Clamer’s Ajax 
metals. Ajax spinners’ bronze can be spun 
into the most difficult shapes without an- 
nealing ; does not fire crack ; is of a gold, 
bronze color, and, after polishing, main- 
tains a metallic luster almost equal to gold in 
appearance, 

The company makes patent copper rivets 
and burrs. The old style conical rivet heads 
do not grasp the surface of the leather and 
will easily pull out, while this improvement 
is for giving to the conical-headed rivet a 
greater hold on the leather or fabric without 
interfering with the other recognized quali- 
ties of the rivet. These rivets are specially 
adapted for leather and rubber belts and 
harness making. 

The Acme line wire is both water and fire 
proof. It is first covered with a fire proof 
insulation, a second coating of water-proof 
material, and a third coating of fire-proof 
material same as next the wire, thus placing 
the water-proof material away from the 
action of the atmosphere. 


The wire is so thoroughly insulated that 
there is little danger from the electric cur- 
rent in handling while attached to the 
dynamo. 

The company makes the flexible insulated 
copper electric light wire, and the insulated 
B, B, galvanized iron wire for telegraph and 


very much to its durability. 
The patent ‘“‘K. K.” 
made a name for itself. 


find it stands this thoroughly.” 


this insulated wire: 
OFFICE SOUTHERN BELL T. & T. Co., } 
NEw YorRK. Feb. 2, 1883. | 
GENTLEMEN: 


Yours truly, 
D. I. Carson, 
Secretary and General Superintendent. 


respect. 


EXECUTIVE OFFICES, ) 
The National Bell of Maine, Boston and | 
Northern Suburban Bay State, North- 

ern Massachusetts Union Telegraph 
and Telephone Companies, : 
LowELL, Mass., Jan. 16, 1883. } 
GENTLEMEN: Allow me to inform you that 
your ‘‘ K. K.” insulation for copper and iron 
wires meet with the approval of all who 

Yours truly, 
W. A. BELCHER, 

Superintendent Supply Department. 


use it. 


This wire has been adopted by the New 
York Fire Department, and others. 

The conductivity of the copper wire sold 
by Messrs. Holmes, Booth and Hayden has 
been found ty Prof. Morton to be: 


Length tested 100 feet. 


PUGMDCLO OF WITS... <6. cccc cess .O8 inch. 
WONG OOF TRIE 6 i iviccseec cscs es 112 lbs 
Resistance in ohms per mile at 

75 ET 8.81 
ee ee 99.8 


the 
copper wire made by this company, here is a 
comparative list of the wires of the various 
metals: 


In order to show the advantages of 


PcLLING STRESS PER 
SQUARE INCH. 
SPECIMENS 
TESTED. 








, AN- 
—— NEALED 
ee Lgs 
a 63.122 37.002 
NN od nace 81.156 51.55 
Charcoal iron 65.834 46.060 
Coke iron ....... 65.321 61.294 
Steel..... Sr hcaiins 120.976 74.637 
Phos. Bronze, No. 159 515 58.853 
on : No.2 151.119 64.569 
“x ~~ Hes 139.141 4.111 
a “ No.4 120.900 53.371 
EXTENSION No. Twists 
PER CENT. IN5D INCHES 
SPECIMENS 
TESTED. S a 
PA = AN- 
* = NEALED. 
Zz 
aa 34.1 86.8 96 
Ns ws cuewec ss 96 5 | 14.7 57 
Charcoal iron..... 28. 48 87 
Coke irott.......~. 17. 26 44 
SA ae ere 10.9 * 79 
Phos. Bronze,No.1 46.6 13.38 66 
“ ** N».2 42.8 | 15.8 60 
n No. 3} 44.9 | 17.8 53 
+s ‘* No.4 42.4 | 18. 124 


Of the eight pieces of steel tested, three 
stood from 40 to 45 twists, and five stood 
from 114 to 4 twists. 

The house of Holmes, Booth & Hayden 
deserves the success it has achieved. It has 
arrived at its present position not through 
any fictitious means, from which, when the 
truth is known, it will have to descend, but 
by a conscientious adherence to strict business 
principles and fair dealing. The Review 
wishes them every success. 
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The Electrical Exhibition, 


THE: PROGRESS OF THE FRANKLIN INSTI- 





RICA. 


a material that effectually prevents the insula- 
tion from slipping on the wire, and adds 


insulated wire has 

It is particularly 
adapted for telephone and telegraph use. 
Prof. Morton says of it: ‘‘I have tested it 
with ozone, which concentrates the atmos- 
pheric influences of years into an hour, and | opened on September 


Our district superintendent | the Franklin Institute. 
reports that the ‘‘K. K.” wire we have bought 
of you give very good satisfaction in every 





IL REVILHW. 
auspices of the Franklin Institute, has been 
awarded to J. R. Garber. It will be located 
at Thirty-second and Lancaster avenue, and 
will cover 67,000 square feet of space. The 
building will be of wood and glass, and will 
be modeled somewhat after that of the Agri- 
cultural Building at the Centennial, and will 
cost about $35,000. The exhibition will be 
2, and will continue 





Here are a| for six weeks, remaining open until 10 P. M. 
few of many letters of recommendation of | every night, except on Sundays, when it will 


|be closed entirely. The proceeds of the 
| exhibition will be used toward erecting a 
| permanent fire-proof building for the use of 
Already seventy-five 
exhibitors have presented applications for 
space. Foreign governments are taking an 
interest in the affair, Secretary of State Fre- 
linghuysen having notified them of the exhi- 
| bition. Many novel things will be seen there, 
| and the public will have a chance of learning 
| much about electricity and its uses. An elec- 
| trical railway will be shown, with large cars 
being propelled by an invisible source. An 
electrical launch will be among the attrac- 








tions, as will also an engine capable of sup- 
plying 1,500 horse-power to monster dynamo 
machines, which will in turn transmit the 
power all over the building. Inventors Edison 
and Graham Bell, of telephone fame, will 
make exhibits. The intention is to make the 
exhibition popular as well as scientific, and 
to attract to it, so far as it can be done, the 
| attention of the public as well as of scientists. 


The process of manufacturing carbons, and 
how they are rolled out, will be shown. 


| There will, doubtless, be other interesting 


processes of manufacture shown, so that no 
lack of interest need rest in any who may 
attend the exhibition. 
we 
Electricity and Economy. 





WILL IT PAY THE CITY TO GO BACK TO GAS 


LAMPS AGAIN? 


To the Editor of the Herald :—\ have read 
with great care and interest the article pub- 
lished in last Friday’s Herald concerning 
the proposed plan for lighting the city, in- 
volving the discontinuance of a large number 
of electric lights, and the substitution of gas 
instead. I find that great stress is laid upon 


the value of the large gas lamps that it is | 


proposed to use, and the claim is put forth | 
that they are superior in economy tothe elec- 
tric light. Let us see. At the reduced price | 
at which the gas company now furnishes gas | 
to the city, the reduction being the direct re 
sult of the introduction of the electric light, | 
gas costs the city $1.30 per 1,000 feet. An | 
electric light, burning all night, costs exactly | 





These figures are the basis of the | 
One of the large gas lamps, such | 


65 cents. 
figuring. 
as may be seen in Charlestown Square, con- 
sumes 100 feet of gasperhour. The average 
lighting time, according to the actual record, 


is 10$ hours. Thus the large lamp would | 
burn 1,050 feet of gas per night, on the aver- | 
age. At $1.30 per 1,000, this would cost the 
city $1.36 per night. It gives light to the | 
extent of about 300 candles. An electric | 
light, giving light to the extent of 1,600 can- 
dles, costs 65 cents per nigat. Which is the | 
cheaper? } 
It istrue that the report of the superin- | 
tendent of lamps gives a very different figure | 
for the cost of this lamp to the city. It is | 
because, in order to get the city to take it, | 
the gas company bas only charged for it at 
the rate of 26 feet per hour, up to the pres- 
ent time. But, under the plan proposed, gas | 
consumed is to be charged at the rate of 
$1.30, and the large burner in Charlestown 
Square will cost the city $496 per annum, 
against $237, the annual cost of an electric 
light. Does this look like economy? It is 
true that the large light in Charlestown 
Square did displace six or seven ordinary 
gas burners. In such a space it might have 
displaced ten, had they been there, and cer- 
tainly an electric light, with five times the 
illuminating power, would have done as 





TUTE’S GREAT WORK. 
The contract for erecting the building in 
which the International Electrical Exhibition | 





telephone use, double braided with red and 
white cotton. This wire is first run through 





is to be held in September next, under the | 





much, and more. But in our streets neither 
an electric light nor a big gas lampcan actu- 
ally cause the removal of so many on an av- 
erage, because there are alleyways and side 


streets which must be illuminated, and, in ‘ 
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order to accomplish this, it is often necessary 
to keep a street gas lamp at the corner of 
each street or alley, even though there be an 
electric light for the illumination of the prin- 
cipal street in full operation within ten feet 
of it. 

It is very certain that not only the com for 
and convenience of our citizens, but their 
safety and the securtty of their property as 
well, demand that our streets be thoroughly 
lighted. The police department has borne 
testimony to the value of brilliant illumina- 
tion in preventing crime, and it is a matter 
of common knowledge that streets which 
were once infested Ly people of very ques- 
Ltionable character and purpose have been 
| deserted by them since they were lighted by 
| the electric light. 

Light costs money, of course. But it is a 
matter of common knowledge, provable be- 
yond the possibility of doubt, that no illu- 
minant known begins to give the light for 
the money that the electric light affords. 

At the time the electric light was intro- 
duced, Boston was paying $2 per 1,000 feet 
for gas, and private consumers were pay- 
ing $2.80. Now the city pays $1.30 and 
private consumers $1.80. This is what the 
electric light bas done for the people, individ- 
ually and as a whole. Would it be wise to 
dispense with the illuminant which gives 10 
times as much light for the money as gas, 
and at the same time tends te keep the price 
of gas within reasonable limits? This much 
is certain: Exclude the electric light from 
Boston, and within six months the price of 
gas to private consumers will go back to the 
old figures, which were carefully adjusted 
so as to be as large as possible without driv- 
ing consumers to the use of kerosene. 

Boston, Mass. Epwarp H. Gorr. 


ee 


Telpherage. 

‘*Telepherage, or the transmission of ve- 
hicles by electricity to a distance, independ- 
ently of any control exercised from the ve- 
hicle,” is the invention of Prof. Fleeming 
Jenkin, of England, who considered that in 
simply adapting electric motors to the old 
form of railway and rolling stock, inventors 
|had not gone far enough 
| Prof. Jenkin proposes to produce power 
more economically, and control it more ef- 
fectually and more cheaply, in large station- 
ary engines than in locomotives; drawing 
off power from any desired number of points 
of a conductor many miles long ; cutting 
tke power off from any desired motor by 


| 





|simply breaking contact between two pieces 


of metal, and restoring the power instantly, 
when wished. This system permits better 
distribution of load, by having many small. 
light trains. 

It is not necessary to have a separate dri- 
ver for each train—as a ‘“‘light, continuous 


stream of trains” can be worked automatic- 


ally, using a self-acting block to prevent col- 
lisions. 

Suspended overhead rods or ropes are su- 
perior to rigid elevated girders, requiring 
few supports, giving good insulation, requir- 
ing no bridges nor earth-works, and being 
safe from damage to and by men and cattle; 
while requiring no purchase of ground. 

Profs. Ayston and Perry had devised an 
automatic system for rendering the control 
f vehicles on electric railways independent 
of guard or driver, and this invention has 
been taken advantage of in “ telpherage.” 

The line at Weston has posts, sixty feet 
apart, wtth two lines of rods or ropes, sup- 
ported thereon by cross-heads. Each line 
carries a train. The round steel rod is pre- 
ferred to square steel rods, and steel wire 
ropes. Each section, of 120 feet, is insula- 
ted from its neighbors. Cast iron support- 
ing saddles, at the posts, are curved vertical- 
ly, to allow the wheels to pass easily. Each 
alternate sectionis insulated from the ground; 
all the insulated sections are connected, as 
are all the uninsulated. The train is as long 
as a section, and consists of seven buckets 
and a ‘‘ locomotive,” evenly spaced with ash 
distance pieces—each bucket carrying two 
and one-half hundred weight, and weighing 
about one-half hundred weight, net. The 
‘‘locomotive ” weighs three hundred weight. 


Oo 
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The buckets and locomotive hang below the 
line from wheels, the hangers clearing the 
supports. The motor, or dynamo, on the 
locomotive is supported on two broad, flat 
wheels, and is driven by two horizontal grip- 
wheels, connected with the motor by ‘‘nest 
gearing,” and giving one and one half H. P. 
asamaximum. A wire connects one pole 
of the motor with the leading wheel of the 
train, a second wire with the trailing wheel; 
the other wheels being insulated. 

Thus, whenever the train stands at bridges 
a gap separates an insGlated and an uninsu- 
lated section. 

The insulated sections receive a current 
from a stationary dynamo; the current pass- 
ing from the insulated section through the 
motor, drives it. 

The trial road conveys a useful load of fif- 
teen hundred weight, on every 130 feet, 
16} tons per mile, or, at five miles per hour, 
ninety-two and ore-half tons of goods per 
hour, or in a day of twenty hours, 1,850 tons 
each way—and all with inch ropes. 


Re 


Great Electric Lighting Scheme. 





Cuicaco, ILu., March 13.—lt is proposed 
by several gentlemen, having various large 
electrical interests in the West, to organize 
a company with a capital of half a million of 
dollars, to carry on the business of construct- 
ing and putting in electric lighting plants of 
the Thomson-Houston system, in the North- 
western States, precisely as is being done in 
the Eastern States by the American Electric 
and Illuminating Company, of Boston. Such 
& company would undoubtedly have an am- 
ple field and prove very successful. 


—>-+——__ 


Worcester’s Contract with the Worcester 
Electric Light Company. 





The committee on street lights held a 
meeting last week, and took final action with 
regard to Worcester’s electric lights. The 
determination was the signing of a contract 
by the Mayor with the Worcester Electric 
Light Company, in which the latter agree to 
furnish the city with electric lights for one 
year, dating from the first day of this month, 
at 65 cents for each light. The time set for 
furnishing the light is from dark until day- 
light, and the hours will vary with the sea- 
son. The contract calls for 50 lights, 45 of 
which are now in order, and the other five 
will soon be ready. The location for euch 
of the five new lights is, respectively, at the 
corner of Main and Front Streets, the cor- 
ner of Main and Mechanic Streets, corner of 
Shrewsbury and Mulberry Streets, corner of 
Summer and Fulton Streets, and Blooming- 
dale and Grafton Street. The cost to the 
city, by these terms of the contract, for main- 
taining the 50 lights for one year, covering 
365 nights, will be $11,862.50. They will dis- 
place about 140 of the regular gas-lights, 
leaving a balance of about 675. 

It has been decided to have an electric light 
to replace the large gas lamp near the center 
of the common, and it will be put there prob- 
ably this month. A high pole with a circle 
near the top, to contain three or four electric 
lights, is an idea suggested by Superintendent 
Coughlan, of the Electric Light Company, 
and he claims that such an arrangement 
would light a large part of the common now 
entirely unprovided for. 

In addition to the 50 lights contracted for 
by the city, the Worcester Electric Light 
Company have 120 private lights in opera- 
tion, provided from their American dyna- 
mos. They have put in 21 new lights dur- 
ing the last 30 days, and are now running to 
nearly their full capacity. 


~~ 


Electric Lights in Canada. 





THE AMERICAN ELECTRIC AND ILLUMINATING 
COMPANY DISPOSES OF ITS BUSINESS IN THE 
DOMINION TO A NEW COMPANY. 





MontrREAL, P. Q.—It is just learned that 
negotiations, which have been in progress for 
some days past, have culminated in an agree- 
ment on the part of the American Electric 
and Illuminating Company tosell its business, 
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plant, nese. oa ‘right, to use the 
Thomson-Houston system of electric lighting 
for the entire Dominion of Canada, to the 
Royal Electric Company, to be chartered by 
the provincial parliament of Quebec, and 
capitalized at $250,000. For this sum the 
new corporation, which includes gentlemen 
prominent in electrical matters and iu finan- 
cial affairs, secures the sole ownership of the 
only established and successful system of 
electric lighting in the Dominion, and enters, 
no doubt, on a prosperous and honorable 
career. 

The franchise and property were acquired 
by the American Company at a very low 
price some three months ago, when the field 
was undeveloped and the business had been 
badly run down by the company previously 
controlling it. During these three months 
the American Company has infused its cus- 
tomary energy into the work, bas built up 
the business to a very prosperous standard, 
and is now enabled to sell it at a very hand- 
some profit. This will also enable the Amer- 
ican Company to devote all its energies to the 
extension of its business in the United States, 
and will give it additional capital for the 
purpose. At the same time the Canadian 
Company gets a splendid business for a 
reasonable sum. The two companies will 
maintain close relations, and will jointly 
enjoy the benefits of any future inventions 
secured by either. 


—— os 


An Important Invention by two Detroit 
Gentlemen. 


The Detroit Free Press says that it is a fact 
well known to experts and others who use 
the electric incandescent light that the 
generator requires to run at very high and 
nearly uniform velocity. The ‘‘ approxi- 
mate ” of revolution has heretofore been ac- 
complished by the use of very high speed 
reciprocating engines to overcome the check 
that the crank of the engine receives at each 
end of the piston stroke, and which check 
produces the flicker to the incandescent elec- 
tric lights. 

To overcome this trouble a class of engines 
made by only three or four manufacturers in 
the United States has come into use. These 
engines are especially intended for trans- 
mitting uniform motion to the generators of 
dynamo machines, and they are very expen- 
sive, both in first cost and subsequent 
maintenance, as they require an expert and 
superior mechanic to keep them in good run- 
ning order. To this may be added the fact 
that very large engines cannot be run at high 
speed, so that an engine of sufficient capacity 
to light a big section of the city cannot be 
used for this purpose. All the efforts here- 
tofore made in that line have been by the 
employment of a number of small engines 
to furnish the requisite power, as not more 
than two dynamos can be driven, as at pres- 
ent used, by one engine. It will thus be seen 
that great expense and complication stand in 
the way of using the electric light in a 
central system. To obviate these difficulties 
a device has been invented by J. R. Markie 
and J. B. Wayne, of Detroit, and a test 
plant of fifty lights has been in operation 
during the winter, which utilizes a slow-run- 
ning engine in connection with the patent 
device for giving the uniform motion that is 
absolutely necessary to the generator of a 
dynamo machine, and produces a light of 
great steadiness and brilliancy. 

This device consists in using a counter 
shaft on which are a fly wheel and small 
friction wheel, driven by a larger friction 
wheel on the engine shaft. A very rapid 
motion is communicated to the countershaft, 
which, being in connection with the running 
engine shaft by means of the friction wheels 
above mentioned, is used to control the mo- 
tion of the crank and thus prevent checking 
at each end of the piston travel. The result 
is a steady round motion, communicated toa 
slow moving engine, a desideratum never 
before achieved for this purpose. The fol- 
lowing figures are applicable to the plant in 
use at the Fulton Iron and Engine Works, 
at the corner of Brush and Acacia. 
streets : 





Engine six-inch bore eight-inch stroke 


Number of revolutions of engine........ 1 
Number of revolutions of counter shaft. 840 
ER ET ee 50 


The engine is knowa as a common throttle 
engine without cut-off, and using a Judson 
governor. 

In a conversation with Mr. Wayne yester- 
day that gentleman said it had now become 
possible to place the dynamos for supplying 
central plants on the same basis as the water 
supply of a city—that is to say, by a large 
compound, slow running and very economi- 
cal steam engine, operating direct from the 
engine shaft and without belting. One man 
can attend to all the dynamos that a large 
engine will drive. 

This invention may be seen by the curious 
in operation at the works on Brush street. 

———_->e—_—_—__ 
Power from Niagara Falls to Light 65 
Cities with Electric Lights. 





The correspondent of The Sun has received 
a letter from Leonard Henkle, inventor and 
electrician of Rochester, saying that, although 
the action of the New York Legislature in 
favor of the National Park compels him to 
abandon Prospect Park and the American 
side of Niagara for electric lighting purposes, 
he has nevertheless negotiated for the pur- 
chase of land on the Canada side of the river 
and for power from the Great Horseshoe 
Fall for carrying out his original plan. That 
plan contemplated the lighting of sixty-five 
American and Canadian cities, connected by 
means of underground cables with electric 
lights generated at Niagara. The plans are 
all drawn for ten hydraulic engines of 200,000 
horse-power each, and gigantic machinery. 
That Henkle himself means business is at- 
tested by the fact that he will soon open an 
office on the Canada side of the river, and 
endeavor to complete arrangements with 
capitalists, whom he expects to furnish 
$22,000,000 for the undertaking. 
- 
A Theory of Light, Radiant Heat, Elec- 

tricity and Magnetism. 


The author of this pamphlet, Mr. I. E 
Craig, of Ohio, proposes a new theory to 
explain the phenomena of radiant forces in 
nature. Not content with the existing theo- 
ry of propagation by wave motion through 
the ether, he seeeks to demonstrate that all 
the various radiant forces are functions of 
gravity; in other words, that Newton’s great | , 
law of mutual attraction or gravitation ap- 
plies equally as well to the molecules of bod- 
ies; and, while not denying, in a certain re- 
stricted sense, the wave-like character of 
these excitements, he seeks to demonstrate 
that they pass from molecule to molecule by 
reason of a disturbance of the equilibrium 
of their attractions. In conformity with his 
theory of the non-existence of the ether, he 
says that the interplanetary spaces are not 
voids, but filled with gaseous matter at the 
measure of attenuation corresponding to 
the temperature and pressure at which it ex- 
ists, and this furnishes the material basis for 
the transmission of light and heat across cos- 
mical spaces. 

—_-ae—__—_ 


A Home-Manufactured Burgiar-Alarm, 
and How it Worked. 


A burglar was to Mrs. Plunkett a holy 
terror, and she was always possessed with 
the idea that every burglar who ever visited 
this city got his eye on her house the first 
thing. 

It is not strange then that when Plunkett 
came home day before yesterday and told the 
old lady that he had gotten up a burglar- 
alarm that could never fail, she was delight- 
ed, and actually drew the first long breath 
that had entered her withered lungs since she 
heard of the burglaries of the previous day. 

‘*It’s dead sure, is it, Plunkett?” said 
she. 

«Sure ? I jist wisht I was as sure of gittin’ 
to heaven. I'll show ye.” 

And then he showed his plan. He had 
three large oyster cans, partly filled with 
pebbles. His scheme was to leave his bed- 
room door, that of his son Erastus, and the 
one in the dining-toom, slightly ajar. On 
the top of the door he would place the 














can, leaning it slightly egies the pom 
casing. 

Of course, at the least push the can would 
fall and the pebbles rattle over the floor, 
and not only scare the burglar half to death, 
but at the same time wake every body on the 
block. 

It was quite a good idea, and would have 
worked nicely ; but the old man forgot to 
tell Erastus, and he also forgot cometng 
else, which will appear later. 

That night Erastus came home half full 
of beer and went to bed early. Soon the 
old man came, and before retiring proceeded 
to fix the doors. He found the one in the 
room of Erastus wide open and that youth 
sound asleep. 

**T'll just fix this and not wake him,” said 
he. ‘‘ He'll see this in the mornin’ and take 
it down hisself.’’ So, cautiously fixing it, 
he went out, 

He then fixed the others and retired, feel- 
ing that he had done his duty. He rather 
hankered for a burglar, as he wanted to hear 
him break through a whole window in his 
frantic efforts to escape from that terrible 
burglar-alarm. 

And now came the trouble. 

The old family cat had a way of going up 
to the room of Erastus every night. Eras- 
tus would come home with remnants of 
cheese sandwitches in his pockets, and they 
acted as a bait for all the mice in the house. 
The old cat knew this, and as the door was 
always open she used to treat herself toa 
mouse Junch whenever she was bungry. 

Last night about twelve she went up as 
usual. If she was surprised at finding 
the door nearly closed, she didn’t say any 
thing, but gently introducing her head, she 
walked in—or rather she started in— 

x *” * + * ! ' ! ! 
* * * x * & ! ! ! ! i 
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A space of about two seconds is sup- 
posed to intervene between each of the above 
lines, 

The first represents her entrance to Eras- 
tus’ room ; the second is when she thought 
the cat Hades was coming, and made one 
bolt across the hall, and struck the old man’s 
door—and another oyster can—and the third 
is where she gave one despairing yow] and 
threw herself wildly over the banisters and 
shot into the dining-room just in time for the 
third can to hit right in the highest arch of 


her back. 
* 


x * * - 


Upstairs all was confusion. Awakening 
out of a sound sleep, Erastus grabbed an 
umbrella and bolted into the hall just in 
time to meet his father, who in his wild haste 
had forgot his pistol and grabbed a trusty 
boot. 

Each took the other for a burglar, and 
went to work, and such a hammering and 
slipping and swearing and tearing off of 
toe-nails was never heard before in the 
Second Ward. 

How long they would have fought no 
one knows, but just as he was delivering 
an extra blow with the boot the old man 


* * 


shouted : 
**Gol dern ye!” 
And Erastus, recognizing his father’s 


favorite expression, let go of his throat and 
cried : 

‘*Is that you, pap ?’ 

That settled the ute business. Mutual 
explanations followed, and the old lady was 
pulled out from under the bed to go and hunt 
up a lot of arnica and bandages and court- 
plaster, ete. 

Neither old Plunkett nor Erastus appeared 
on the street yesterday morning. 

A man with a map of the Russian war 
done in court-plaster on his face doesn’t feel 
like coming down town. They are both 
praying that their faces will heal up before 
ay meeting of the Grand Lodge of the A. 

U. 


W., as they both want to go to the 
eth ating 
Eight policemen slunk around in the alley 


and behind the tree-boxes near Plunkett's 
house till daylight this morning, lying for 
the cause of all the racket, but they didn’t 
catch any burglars. 

At seven a cat with an abnormal tail 
climbed slowly and cautiously up the back 
fence and gave a long and steadfast look at 
the mansion of the Plunketts, and it ap- 
peared just at that moment that the hired 
girl threw the three oyster-cans out into the 
back yard. 

The cat gave a last in ~ 9 yell and a 
spit, and the way she fled like a hairy 
meteor up the alley toward the sand-pit Hl 
said to have knocked Jay-Eye-See into a 
cocked hat. 





Plunkett will not patent his invention. 
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The sum of $25,000 has been appropriated 
by Congress for electric lighting at the 
capital. 
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The New York and Brooklyn Electric 
Light Company have the contract for light- 
ing the new Mutual Life building in New 
York on the incandescent system. Their 
plant will consist of eight dynamos. 


——_-gaoe——_—— 


— 


The Merchants’ Electric Light and Powe, 
Company’s new station in Boston wil 
be opened next Monday. This is one 
of t., finest central stations in this country, 
and reflects great credit on the management 
of that company. 





-_ | 

Direct electric lighting of one of the trains 
of the District Railway between Kensington 
and Putney is stated to be very successful. 
The light is not only superior to that obtained 
from oil or gas, but is reported to cost only 
two-thirds that of the latter. 


——— pe 


Inion, N. Y.—The Ilion Citizen for the 
week last past has been printing its entire 
edition of 3,000 copies by electricity, using 
an electric motor, deriving the current from 
a ten-light dynamo fifteen rods away. It is 
the first newspaper in the country thus 
printed. 

———_-ae—__—_—_ 

The government electric light at Hallett’s 
Point, Hell Gate, is almost completed. The 
immense framework, 250 feet high, is finished, 
and the national ensign was displayed from 
the staff this week. The machinery for light- 
ing has not yet been put in place, but it is 
expected that it will be ready within the next 
few weeks, 

———_+ =e —_—_ 


In conversation with President William H. 
Wahl, of the Franklin Institute, concerning 
the coming exhibit of electric machinery 
and steam launches in the institute last 
week, he said: ‘‘ The applications thus far 
received for permission to make exhibits 
number seventy-six. This number includes 
a great variety of electrical launches, de- 
vices, machinery, instruments, &c., which 
it is impossible for me to enumerate at 


present. The exhibition promises to be a 
great success.” 


—_———~ao——_—— 


The Italian Exhibition, which opens at 
Turin in April, will make a specialty of 
electrical 1pparatus and processes, and offers 
a prize of $5,000, open for competition to 
all countries, for the best apparatus for the 
transmission of water power by means of 
electricity. The show in general isintended 
to be an exposition of the agricultural, in- 
dustrial and scientific progress of Italy, and 
an art department will be an important 
feature. In contribution to the electrical 
department the Government remits all duties 
on foreign exhibits, and the committee in 
control furnishes space and motive power 
gratuitously to exhibitors in thisspecialty. 


————_ + 


M. A. Ricco, of Palermo, has invented a 
very original electro-magnet. He rolls a long 
strip of sheet iron round a nut of soft iron, 
placing oiled paper between the different 
layers of the strip to isolate them. A pole is 
connected with the nut, to which the inner 
end of the iron strip is soldered, while the 
other is connected with its outer end. The 
current passing through the strip magnetizes 
not only the nut, but also each layer of the 
strip of iron, which plays the double role of 
conductor and magnetic substance, so that 
the lines of power produced by the conductor 
are condensed. It is stated that the power of 
such a magnet is considerably greater than 


.pany is Mr. E. M. Ferguson, Mr. T. 


A meeting of the Buffalo Electrical 
Society was held on the 10th inst., which 
was well attended. A very interesting and 
instructive paper on ‘*‘ Wheatstone’s Bridge 
and Galvanometer System of Wire Measure- 
ments” was read by Thomas A. Laird, wire 
chief of the Western Union Telegraph Com- 
pany. The paper dealt with the manner in 
which crosses and groundings in wires could 
be accurately located. Some very good illus- 
trations were given by different members of 
the society, which were exemplified by dia- 
grams, 





-<—>-—- 
An ingenious apparatus has been made for 
Mr. Borden, of Fall River, Mass., which he 
finds of service in his sleeping rooms. It 
consists of a small battery connected with an 
Edison incandescent lamp, which can be 
lighted up almost instantly. The circuit 
wires run from the battery and lamp, loca- 
ted on shelf or tablein the reom, to any con- 
venient position near the bed. By a push- 
button, or any other simple method, the cir- 
exit may be closed and the room illuminated, 
the lamp giving about two candle-power. 
This arrangement of this household con- 
venience wasdone by Mr. Frank W. Harring- 
ton, superintendent of the Western Electric 
Company’s factory in Boston, who is now 
fitting up several for the use of prominent 
men in New England. 

——_ o> 
The McTighe Electric Light and Manufac- 
turing Company, of 33, 34 and 35 Water 
Street, Pittsburgh, will move in April to more 
commodious quarters, corner of Wood Street 
and First Avenue. They will occupy the 
entire building, 40x80, four floors. Mr. H. J. 
Schneider, who has charge of the manufac- 
turing department, is an experienced prac- 
tical electrician. The president of the com- 
J. 
McTighe is the secretary, and Mr. J. T. Me- 
Connell superintendent. It is claimed for 
the McTighe system of arc lighting that with 
economy of power and simplicity of apparatus 
it furnishes a very steady, pure white light. 
The company say that their machines are also 
well adapted for incandescent lighting. They 
are now prepared to give estimates on plants 
required. 

— 

Messrs. Laing, Wharton, and Down, in 
conjunction with Mr. G. V. C. Holmes, have 
recently carried out several temporary in- 
Stallations of Swan lamps, and Holmes’ 
primary battery, for dances, evening parties, 
&c. Amongst others was a ball last week at 
Kensington, at the house of Mr. Henn Col- 
lins, Q.C., and also a dance given by Mrs. 
Wharton, at Old Chariton. The lamps used 
in all cases have been the low resistance ten 
candle-power Swan lamps, which, when 
worked over power, afford a beautiful light, 
and in every case have given complete satis- 
faction, not only as regards the actual light. 
ing, but also to the ladies, who at first very 
much feared the electric light for their com- 
plexions and dresses, but eventually were 
unanimous in thinking that it was most 
becoming, so says Engineering, of London. 

=” ees 

The annual election of officers for the 
New York Electrical Society took place 
March 5th. The following are the officers 
chosen for the ensuing year : 

President, Prof. P. H. Vanderlbeyde ; 1st 
vice-president, Geo. B. Scott; 2d vice-presi- 
dent, C. S. H. Small ; 3d vice-president, E. 
A. Leslie ; 4th vice-president, E. L. Brad- 
ley; 5th vice-president, W. J. Johnson; 
6th vice-president, Gerritt Smith ; Record- 
ing Secretary, A. A. Knudson ; Financial 
Secretary, Minor M Davis; Treasurer, F. 
W. Jones. Extra members of the Executive 
Committee, Thos. R. Taltavall, Gerritt Smith, 
C. O. Mailloux and George Worthington. 

When the election was concluded Mr. F. 
W. Jones placed in the hands of the society 
$20 to be awarded to the author of the best 
paper read before the society within the next 
three months, the president and two members 
of the society to make the award. The 
society is to prescribe the length, subject, 
etc., of the paper, and competition is to be 
open only to members in good standing. 

A hearty vote of thanks was tendered to 
Mr. Jones for his generous interest, and to 
the retiring officers, after which the meeting 





The Bridgeport Electric Light Company 
are busily engaged in putting up their poles 
on the principal streets for the operation of 
the Thompson & Houston electric system of 
lights, a number of which are already in use. 
They are moving their works from the old 
organ shop to the Coach Lace Company’s 
building on John street. They have leased 
the whole lower half of this building for a 
term of five years, and are erecting addi- 
tional buildings in the rear. They will have 
their new electrical machines in position and 
the whole in running order in about two 
weeks. They have already secured sub- 
scribers for over fifty lights, and as fast as 
the wires can be put up they will be sup- 
plied. Among them we notice Fostor, Besse 
& Co., Henry Setzer, F. 8. Stevens & Co., 
Atlantic Hotel, George Simmonds, Church’s 
drug store, John Connors, and others. They 
will also supply a number of lights for the 
city on trial, and it is probable that in time 
the city authorities may deem it advisable to 
adopt to a certain extent either this or the 
Brush system, especially in the more thickly 
settled portion of the city. The parties 
operating the Brush system are progressing 
in the work and in a short time will beready 
for business. The Brush plant will be located 
on Middle street, near Fairfield avenue. 

—- 
Transmission of Electric Force. 











M. Marcel Deprez, the eminent electrician, 
recently gave a lecture at the Sorbonne on 
the transmission of force to great distances. 
After explaining briefly the fundamental 
principles of electrical science, he proceeded 
to show what an enormous quantity of natu- 
ral force was lost, simply because the sources 
thereof were far from towns and railways. 
The annual unused water-power in France 
was equivalent to more than 400 times its 
annual consumption of coal. Through elec- 
tricity some of this might be conveyed to the 
large cities. If 1-400th part was used, the num- 
ber of horse-power would yet be doubled. It 
was hitherto thought impossible to transport 
even a small force to great distances with 
anything like a satisfactory yield, as the 
greater part of the force developed was 
wasted in overcoming the resistance of the 
connecting wire. M. Marcel Deprez was the 
first to prove that to minimize this loss it was 
necessary to make electric machines with 
thin wires, for by this means the wasted 
energy could be almost made insignificant 
as compared with the utilized energy. The 
lecturer then gave an account of experiments 
performed in Munich, Paris and Grenoble, 
and announced that next October he would 
transport 100 horse-power from Creil to Paris, 
a distance of thirty-six miles. He concluded 
by publicly expressing his gratitude to Baron 
Rothschild, who had furnished the means for 
this experiment. 
oe 
Electric Light in Trains. 








After more than a fortnight’s working, 
without the slightest hitch of any kind. the 
experiment of the direct electric lighting of 
one of the District Railway trains between 
Kensington and Putney, England, may be 
fairly looked upon as a distinct success. The 
‘*‘plant” is of a rather heterogeneous charac- 
ter, consisting of a launch boiler, a small 
Willan’s three-cylinder steam engine, run- 
ning at 500 revolutions, and driving direct 
off its own shaft, and a Siemens shunt-wound 
dynamo, supplying current for fifty Swan 
twenty candle-power incandescent lights. In 
addition, there are two water tanks and a 
coal box, the whole being placed in a separ- 
ate van, and this tentative arrangement has 
this advantage—that by the removal of the 
van to other lines more extended trials can 
be made on longer trains, as in the present 
case only thirty of the lamps are employed 
for the actual service of the train, the re- 
maining twenty being kept lighted in the van 
itself. The effect on the train is very bril- 
liant, although the arrangements are not what 
are ultimately proposed—namely, to place a 
small high-speed engine and the dynamo on 
the tender and take steam from the locomo- 
tive itself, and so dispense with the attendant 


The Electric Wire Cutter. 





The apparatus for the cutting of electric 
light wires invented by Chief Hale was given 
a thorough test Friday afternoon, and proved 
to be a success in every way. It resembles 
the long trimming knives used for trimming 
trees, and consists of a long round pole, 
upon the top of which is a knife which works 
similar to a pair of shears. The handle of 
this knife extends about three inches from 
the pole, and to this handle is attached a 
stout piece of wire, which runs perpendicu- 
lar with and is attached at the bottom to the 
pole of the machine. By pressing the handle 
of the wire against the pole it closes the 
blades of the knife, and thus the cutting is 
done. Near the bottom of the pole, and just 
above the handle, there is a stationary bow]. 
This bow] is for the purpose of catching the 
water that may run down the pole in rainy 
weather, when it becomes necessary to cut 
wires. The handle below this bowl is hol- 
lowed, and the water caught runs down 
through it without coming in contact with 
the hand. It is made of pure rubber and in- 
sulated. This machine was taken to the 
Kawsmouth Electric Light Company’s office, 
where Superintendent Weeks cut a wire 
which was supplying forty lamps without 
feeling any more effect than if it had been a 
clothes line. It was estimated that this wire 
was equal to 150 horse-power. This machine 
will be of the greatest benefit in case of fires, 
when electric wires are an obstacle, as they 
can be easily cut and a gap thus made. The 
Electric Light Company will put in switches 
in the near future, so as to switch the current 
in cases of fires. The Fire Department will 
be furnished keys to these switch-boxes. If 
it is sometimes impossible to switch the cur- 
rent, the knife will be brought into active 
operation, and will be kept as a kind of safe- 
guard in cases of emergency. The wire- 
cutting apparatus was invented by Chief Hale 
and made by Ed. Trickett, foreman of the 
hook and ladder company.— Kansas City 


Journa’, 
a 


Our contemporary Engineering, London, 
says that an important installation was in- 
augurated last Monday at the Bank of Eng- 
land, the directors of which entrusted the 
execution of this work to the Electrical 
Power Storage Company, limited, the manu- 
facturers of the Faure-Sellon Volckmar 
accumulator. The installation has been 
fitted up without interfering with the work 
of the employes. Progress has necessarily 
been slow in consequence of the limited 
periods during which workmen could be 
employed. It was intended to take the 
motive power from the existing steam engine 
and boiler, made by Bolton and Watt over 
forty years ago, but it was subsequently 
found to be more convenient temporarily to 
put down a horizontal portable engine and 
boiler for the purpose. The dynamo is one 
of the Victoria type constructed by the 
Anglo-American Brush Electric Light Corpo- 
ration. Its electro-motive force is 120 volts, 
and it is capable of giving acurrent of 60 
amperes. The dynamo charges an accumu- 
lator of 55 Faure-Sellon Volckmar cells, 
which in turn feed 150 incandescent lamps ; 
the latter are distributed throughout the 
private drawing office, the bill office, and the 
vaults, the latter having 32 lamps of 20 
candle-power. The installation is fitted 
throughout with Anderson’s safety cut-out, 
which is regulated so as to automatically 
break the circuit when a certain fixed cur- 
rent is exceeded. High tension Swan lamps 
are at present employed. The fittings have 
been manufactured specially by the Electri- 
cal Power Storage Company, Limited, and 
are attached to each gas standard in such a 
manner as to permit the use of either elec- 
tricity or gas, or both, at any moment with- 
ont the one interfering with the other. The 
whole of the installation has been carried 
out under the personal supervision of Mr. 
F. Thornton, the works manager of the 
company. 

——_ - ae —_—_- 

The Western Imperial Electric Light Com- 

pany was incorporat-d at Springfield, Il., 











that of an ordinary electro-magnet. 





adjourned. 





now required. 


the 4th inst. 
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Wasnineton, D. C.—Orders have been 
given to remove the telegraph and telephone 
wires from the roofs of the state, war and 
navy departments building, and place them 
under ground in conduits already con- 
structed. 

<> —_—_—_ 


The Western Union Company occasionally 
kills time with wonderful ease ia routine 
business. In 27 minutes recently a dis- 
patch, which Webb had filed in Washing- 
ton, was transmitted to Boston, was sent by 
messenger to the Journal office, was edited, 
and was placed in the hands of the com- 
positors. 


———_-ep>e—__—__ 


The following assignments have been an- 
nounced by ‘the Baltimore and Ohio Tele- 
graph Company: 

Eastern Division—E. A. Leslie, superin- 
tendent New York City. Lines and offices 
east of and including Delaware. 

Central Division—Charles Selden, superin- 
tendent Baltimore, Md. Lines and offices in 
Maryland, Virginia and West Virginia, in- 
cluding the Main stem, Pittsburgh Division 
and branches east of the Ohio River. 

Western Division—John E, Zeublin, gen- 
eral superintendent Chicago, Il]. Lines and 
offices west of the Ohio River, including 
Ohio River bridges. 


——_-ae—__—_ 


The directors of the Rapid Transit Tele- 
graph Company, of which George W. Cross, 
of St. Paul, is president, and W. H. Light- 
ner, of St. Paul, is secretary, have signed a 
contract with the Baltimore & Ohio Tele- 
graph Company, providing for an alliance 
offensive and defensive, a thorough inter- 
change of business, Mr. Cross states that a 
large amount of material has been purchased, 
and contracts have been let for the construc- 
tion of hundreds of miles of line as speedily 
as the weather will permit. The Rapid has 
all the territory in the Northwest, west of 
Chicago and through to the Pacific, with 
San Francisco rights as well. It will estab- 
lish headquarters in St. Paul and radiate to 
all important points. 


4m —__. 


An Important Telegraph Question in 
Canada. 





Orrawa, Ont.—It is reported that the 
question as to whether the powers granted 
to the Canadian Pacific Railway Company 
enabled that compauy to do general tele- 
graph business has been discussed by the 
Ministers. It is claimed -by the Canadian 
Pacific Railway Company that in addition to 
their powers and franchises as a railway 
company they are also a telegraph company, 
without restriction as to amalgamation and 
leasing, and can do business all over the 
Dominion without the limitation as to rates 
enforced by Parliament on the regular tele- 
graph companies. If these powers are as 
ample as claimed, other telegraph interests 
may be seriously imperilled. The govern- 
ment by its large subsidies to the Canadian 
Pacific Railway Company will be contribu- 
ting toward the practical confiscation of 
existing telegraph property in Canada by 
the competition which the Canadian Pacific 
could thus carry on. Moreover, as their 
property is exempt from taxation, while that 
of the other telegraph companies is taxable, 
they would have an enormous advantage. It 
is believed that the government is of the 
opinion that the telegraph powers of the 
Canadian Pacific Railway Company are 
limited to the lines and stations of their rail- 
way, and that while the language of their 
charter is very general, it was clearly not the 
intention of Parliament to give such extra- 
ordinary and exclusive powers, 





Testing the Wires, 





THE APPARATUS WHICH THE PACIFIC TELE- 
GRAPH COMPANY PUT INTO THE HANDS 
OF RANCHMEN. 





The question might properly be asked, 
how was it possible to keep the lines in 
working order through the trackless deserts 
and the mighty cafions. when violent storms 
or savage depredation often laid them low? 
This work was performed by ranchmen, not 
operators, who had been instructed in the 
use of a testing apparatus, which proved en- 
tirely successful. 

This testing apparatus consisted of two 
brass plates, with accompanying brass but- 
ton, and a ground wire separated from the 
apparatus, but convenient to be pressed with 
tongue or finger. When the button was 
turned the current became broken, and the 
tester applied a dampened finger to one line, 
placing the other on the ground wire. If he 
felt a shock or sensation in bis fingers, he 
would know that a current of electricity 
existed, and that that portion of the line was 
all right. If he felt no shock or sensation, 
he would know that the line was down. The 
same operation was to be repeated on the 
other part of the disconnected line. 

After testing and finding no current, he 
was instructed to wait fifteen minutes, testing 
occasionally during the time; then, if no cur- 
rent was perceptible, he should proceed to 
get his horse ready to start over the line from 
which he received no current. Thirty min- 
utes was allowed to get his horse ready for 
the ride, at the expiration of which time he 
should repeat the testing operation, and if no 
current was at that time perceptible, he 
should start forth on the line as rapidly as 
possible, always observing that the lines were 
connected before starting. 

When the wires were down on both sides 
of the testing station, two men, properly in- 
structed, were to start at the same time, one 
over each line. The hours for testing were 7 
A.M., 11 A.M., and 3 P.M. every day. If 
convenient, tests at two or three other times 
during the day were to be made as quickly as 
possible, so as to disturb the transit the least. 

These were the general instructions issued 
to the ranchmen who dwelt alone in the soli- 
tudes, and, being faithfully observed, proved 
eminently successful. 

Much might be written of this lone life of 
the ranchman operator. One of them, sta- 
tioned all winter on the Big Sandy, near 
South Pass, was frightened at the sound of 
his own voice in the spring when calling his 
horse, which had wandered off in search of 
sweet grass. Another beheld from the door 
of his ranch a band of 3,000 wolves cut the 
hamstrings of his horse, which was grazing 
near by, and devour it before he could ren- 
der any assistance. Such was a part of the 
lone life of the ranchman upon the frontier 
of the far West. 


—_— +e 


Foreign Statistics of Telegraph Lines. 





The ownership and extent of the tele- 
graph lines in the countries of Europe are 
not without interest to those who would 
have the best system of management in the 
United States, and secure to the people the 
greatest possible advantage, with the least 
expense. 

Austria Hungary has 35,000 miles of tele- 
graph line and 97,000 miles of wire. The 
number of telegraphic stations is 3,900. The 
lines are owned by the State. 

Belgium has 3,600 miles of line, 16,600 of 
wire, and 860 stations, owned and managed 
by the State. Denmark has 2,200 miles of 
line, 6,000 of wire, and 300 offices, owned by 
the State. 

France has 49,000 miles of line, 190,000 of 
wire, 5,500 stations, owned and managed by 
the State. 

Germany 49,000 miles of line, 180,000 of 
wire, and 10.500 stations, all owned and 
managed by the State. 

Great Britain and Ireland have 28,600 
miles of line, 129,000 of wire, and 5,800 
stations, owned and managed by the State. 





Greece has 8,000 miles of line and 260 
tations, owned by the State. 

Italy has 17,500 miles of line, and 1,850 
stations, of which two-thirds belong to the 
State. 

Netherlands has 2,500 miles of line, 9,000 
miles of wire, and 425 stations, owned and 
directed by the State. 

Portugal has 2,800 miles of line, 6,800 of 
wire, and 225 stations, of which the State is 
owner and manager. 

Roumania has 3,300 miles of line, 6,000 of 
wire and 150 stations, of which the State is 
owner and manager. 

Russia has 60,000 miles of line, 150,000 of 
wire, and 3,000 stations, of which the State 
owns and directs about seven-eighths. 

Servia has 1,400 miles of line, 50 stations, 
and the State is the owner. 

Spain has 10,500 miles of line, 26,000 of 
wire, and 1,500 stations, owned and managed 
by the State. 

Sweden has 7,300 miles of line, 30,000 of 
wire and 550 of stations, all of which is 
owned and directed by the State, except a 
limited amount which belongs to the private 
railways. 

Norway has 5.500 miles of line, 10,000 of 
wire, and 260 stations, mostly the property 
of the State. 

Switzerland has 4,200 miles of line, 10,200 
of wire, and 1,225 stations, chiefly owned by 
the State ; the remainder for the use of the 
private railways. 

Turkey has 18,000 of line, 32,000 of wire, 
and 450 stations, wholly the property of the 
State. 

Thus Europe has 293,000 miles of line, 
967,400 miles of wire, and the public is 
served with 39,100 stations, and nearly all 
this property belongs to the public. 

In the United States there are 142,000 
miles of line, 520,000 miles of wire, and 
17,500 stations. 


— 


Electro-Chemistry. 





According to Faraday’s law and the ex- 
periments of M. Becquerel, a given current 
of electricity, traversing a series of salts ca- 
pable of being electrolyzed during a given 
time, separates at the negative pole weights 
of the different metals proportional to their 
equivalents; that is to say, that 107.9 grains 
of silver being precipitated, the same current 
will precipitate in the same time 103.5 grains 
of lead. It will also separate 39.1 grains of 
potassium and 68.5 grains of barium (as these 
latter metals decompose water they do not 
exist free, but are found as a free base round 
the pole). These different weights are, I 
repeat, proportional to the equivalents, that 
is, according to the classical definition, to the 
relative weights according to which the 
metals may be substituted the one for the 
other. In order that they should be propor- 
tional to the atomic weights, we ought to ob- 
tain in the same time as 107.9 grains of silver 
207 grains of lead, that is double the weight 
actually precipitated; in the same time that 
it takes to obtain 39.1 grains of potassium 
we ought to obtain 137 grains of barium, 
which is not the case in the same way with 
the electro-negative elements. If we elec- 
trolyze in a similar circuit the chloride and 
oxyde of a similar metal, the weights of 
chlorine and oxygen set free in the same 
period are proportional to 35 grains, 5 grains 
for chlorine and 8 grains for oxygen, that is, 
to the equivalents. If they were proportional 
to the atomic weights, we ought to obtain for 
35.5 grains of chlorine, 16 grains of oxygen, 
which is not the case. Without entering 
into any discussion on the valency of bodies, 
the idea of which is anterior to the new atomic 
notation, since it is the result of the discovery 
of polybasic acids by Graham in 1835, of 
polyatomic alcohols by myself in 1854, and 
of glycol two years after by my learned friend, 
M. Wurtz—without entering, I say, into any 
such discussion, I confine myself to testifying 
that Faraday’s law is more simply expressed, 
as a rule, by means of equivalents than by 
means of atomic weights, both as concerns 
electro-positive and electro-negative ele- 
ments, —M. Berthelot, in the Comptes Rendus, 








Western Union Quarterly Report. 





The following statement showing the con- 
dition of the Western Union Telegraph Com- 
pany for the quarter ending December 31, 
1883, was issued on Wednesday last: 
Surplus, October 1, 1888, as per 

last quarterly report.... ... 
Net revenues, quarter ended 

December 31, 1883. .. ..... 


$3,841,714 78 


1,655,431 22 
$5,497,146 00 
From which deducting ap- 
propriations for— 
Dividend of 13 
per cent., pay- 
able Jan’y 16. . $1,399,793 32 
Interest on bond- 
126,420 90 
20,000 00 
————- $1,526,214 22 


Sinking funds. . 





Leaves a surplus, 
Jan’y 1, 1884, 

$3,970,931 78 

The net revenues of the quar- 
ter ending March 31, instant, 
based upon nearly completed 
returns for January, partial 
returns for February,and esti- 
mating the business forMarch, 


ee $1,650,000 00 
Add surplus, January 1, as 
IOS ii iin sesenncencssee 8,970,931 78 








$5,620,931 78 

From which 

appropriating 
for— 

Interest on bond- 

ed debt. ..... 

Sinking funds .. 


$106,420 90 
20,000 00 





$126,420 90 





Leaves a balance of........... $5,494,510 88 
It requires for a dividend of 13 


per cent. on the capital stock. 1,399,800 00 


Deducting which, leaves a sur- 
plus, after paying dividend, 
$4,094,710 88 
In view of the preceding statements, it was 
resolved that a dividend of one and three- 
quarters per cent. on the capital stock of this 
company be declared payable on and after 
the 15th of April next to shareholders of 
record at the close of the transfer books on 
the 20th of March instant. 
——_-<>- 


A New Submarine Telegraph. 





The Canary Islands, a Spanish possession 
on the west coast of Africa, are now con- 
nected with the continental telegraph system 
of Europe, by means of a cable extending 
from Cadiz to Teneriffe. The laying of this 
cable, which has just been inaugurated, has 
been undertaken by an English Company— 
the Spanish National Submarine Telegraph 
Company—which obtained a concession from 
the Spanish Government and negotiated 
with the India-Rubber, Gutta-Percha, and 
Telegraph Works Company for the laying of 
the new submarine communication. 

The points telegraphically connected are 
Cadiz and Santa Cruz de Teneriffe, Teneriffe 
and Palma Island, Teneriffe and Gran Cana- 
ria, Lanzarote and Gran Canaria. On its 
part, the French Government has addressed 
itself to the English Company in order to have 
the Spanish cable extended from Teneriffe to 
St. Louis de Senegal. The distance from 
the latter point to the Canaries is about 800 
nautical miles. 

By the terms of the convention signed at 
Paris, and which has received the appro- 
bation of the two Chambers, the company 
is to lay this cable and operate it for twenty- 
five years. Communication between the 
frontiers of France and the point of landing 
of the cable in Spain will be secured by 
means of a direct wire that traverses the 
Spanish Continent and is specially set apart 
for such traffic. The tariff from France to 
St. Louis is fixed at two francs fifty centimes 
per word, including the charges of transit 
across Spain. This is a very small charge, 
the tariff having been up to the present four 
francs per word for submarine transmission 
from Lisbon to St. Vincent alone,—Za Lu. 
miere Electrique, 
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Since the new year came in, when the New 
York and Pennsylvania Company took 
charge of the telephone business in Erie, 
nearly fifty new subscribers in the city and 
suburbs have been connected with that ex- 
change. 

The average cost of a well-built telegraph 
or telephone line, say of No. 8 galvanized 
wire, with 35 poles to the mile, we estimate, 
including the cost of setting the poles, 
stringing the wire and transportation, at 
$165 per mile. 

——— 

A correspondent asks, ‘‘ What measure of 
success has the Drawbaugh Telephone Com- 
pany, of Philadelphia, met with in securing 
stock subscriptions?” There is space in this 
column for anybody who can answer. No 
local information is obtainable as yet upon 
the point. 

—— epee 

The Boston Exchange is almost entirely 
recovered from the effects of the storm two 
weeks ago, during which time a dozen new 
fixtures have been put up, in place of those 
disabled, and fifteen or twenty miles of new 
wire run. When the repairs are completed, 
the plant will be in first-class shape. 

- - 

The following employes of the Bell Tele- 
phone Company, of Philadelphia, have re- 
signed to take positions in the Clay Com- 
mercial Telephone Company, of Philadel- 
phia: E. W. Carritt, Cashier ; F. A. Smith, 
Book-keeper ; J. A. Palmer, Treasurer ; E. 
Jordan, Chief Clerk ; Miss Sadie Baldwin, 
Clerk ; C. M. Root, Supt. Operating Dept. ; 
Howard E. Root, Mechanical Engineer. 

-- 

There is a steady growth of subscribers in 
the exchanges of the New York and New 
Jersey Telephone Company, which company 
is now prospecting southward with a view to 
opening communication with Trenton and 
Phiiadelphia in the near future. Five years 
from to-day it will be difficult to find a city 
or even a town of five thousand inhabitants 
that is not connected by telephone lines with 
all its neighbors within a hundred miles. 





+e 


It seems that the People’s Telephone Com- 
pany, the parent Drawbaugh Telephone Com- 
pany, controlling all the sub-telephone com- 
panies proposing to work under Drawbaugh’s 
alleged inventions, reports from its office at 
115 Broadway, New York, to the State au- 
thorities at Albany, officially, that ‘‘ the 
People’s Telephone Company has no earn- 
ings and its stock has no value,” meaning, of 
course, upon the basis on which the reports 
are made. 

——_—_~q@pe——__—— 

Erie, Pa., and other cities and towns along 
the lake are rejoicing in long-distance tele- 
phonic communication, recently established. 
The newspaper articles which chronicle the 
opening of the new lines of the New York 
and Pennsylvania Telephone and Telegraph 
Company sound to more Eastern parties like 
the echoes of an old song, so pleasant is it to 
be within helloing distance of your neigh- 
bors fifty to seventy-five miles away. Progress 
is the word, 

2. 


A Protector for Telephones. 


A novel device was exhibited recently at 
the Brush Electric Company’s establishment 
on Laneaster Street, Boston, by the Tele- 
phonic and Telegraphic Protector Company, 
of New York, before Supt. of Fire Alarm 
Flanders and his assistant, Mr. George, the 
electrician of the Board of Underwriters, and 
other gentlemen. The protector was placed 


in circuit with a telephone, and a powerful 
current (thirty dynamos) was turned on it at 
full force, 


The protector carried the surplus 


current was sufficiently strong to burn all the 
telephones in Boston. 
———_ao—_—_ 

An ordinance has lately been passed by the 
General Council of the City of Louisville, Ky., 
granting to the Ohio Valley Telephone Com- 
pany permission to lay underground pipes, 
cables, conductors, and wires. 

By the first article of the ordinance the 
company is granted permission to construct, 
maintain, repair, and operate in the public 
streets, avenues, alleys, and sidewalks of the 
City of Louisville, for the term of twenty-five 
years successively from the approval of the 
ordinance, pipes, cables, wires, and other 
conductors, together with all the necessary 
testing stations and other attachments and 
appurtenances for the purpose of transmitting 
sound, signals, and telephonic communi- 
cation by means of electricity. 

The third section provides that the com- 
pany shall make no excavation whatever 
without first obtaining written permission to 
do so from the city engineer; and the fifth, 
that the streets, after being torn up by the 
telephone company, shall be restored to his 
satisfaction. In case the city engineer refuses 
to approve the manner in which the streets 
are restored, the work can be taken in hand 
by the city and the cost of restoring charged 
to the company. 

Section sixth provides that the work of 
construction on the underground system shall 
begin within six months. 

The seventh section gives the city the right 
to lay wires in the company’s pipes and con- 
ductors for the fire and police service of the 
city, witbout charge; and this section also 
provides that in portions of the city where 
telephone pole lines are used by the company, 
the city is to have reserved for its use the top 
ten inches of said poles, free of charge, for its 
fire and police service. 

The company is compelled, by section nine, 
to execute a bond for $50,000, with satisfac- 
tory security, as a guarantee that it will faith- 
fully observe the provisions of the ordinance. 

The company does not receive any exclusive 
right to put down an underground system. 

A very similar ordinance was passed at the 
same time, granting to the Louisville Under- 
ground Conduit and Electric Light, Tele- 
graph and Telephone Company the right to 
construct, lay, maintain, use, and operate in 
the City of Louisville, and along and under 
the public ways of the city, conduits and 
pipes, wires, cables, conductors, testing sta- 
tions, and necessary connections, fixtures, 
and appliances for the transmission of mes- 
sages, sounds, and signals, and the produc- 
tion of power, heat, and light by the aid of 
electricity, etc. 

The ordinance mentions that the McGrew 
patent may be used, and provides that other 
companies may use the underground way on 
payment of a fair compensation. 

No exclusive right is granted to this com- 


pany. 
—_—_ +> 


He Commenced Right There. 


What a pity the telephone is such a fickle 
institution. Among its thousand and one 
peculiarities, its disposition at times to refuse 
to work has caused internal and external 
strife, and bursts of forcible oratory, known 
in variety and volume by no one better than 
the average exchange manager. Ignorance 
and negligence on the part of subscribers, 
together with natural causes, pile up ‘rouble 
and urge the necessity of employes of both 
high and low degree to exert their little help 
in perfecting, as near as possible, the system 
they are part and parcel of. The St. Paul, 
Minn., exchange had—but now has not—a 
subscriber who, unsuccessful in calling the 
central office through his instrument, took 
the following novel and original method of 
wreaking his vengeance: 

Failing to get a response to his continuous 
calling, the party, a leading druggist, pro- 
cured an axe and deliberately smashed trans- 
mitter, battery-box, battery, and outfit into a 
shapeless mass, then walked into the super- 
intendent’s office and reported what he had 
done. The outcome of the affair was a pri- 


to the ground, protecting the telephone. The | 


| Serious Interruption of Business In and 
Around Boston. 


The Kansas City telephone service has 
made marked progress in the last twelve 
months, and now ranks among the best in 
the country. At the time the Missouri and 
Kansas Telephone Company purchased this 
exchange in the fall of 1882, there were 276 
subscribers. At the present time there are 
500 subscribers, and applications are being 
filled at the rate of about 40a month. All 
the leading hotels in the city are telephone 
subscribers, and they freely speak of the im- 
provements in the service since this company 
took charge, which has amounted to an entire 
reconstruction, introducing new instruments, 
multiple switchboards, ete. Additional lines 
will be constructed this season, so as to em- 
brace all parts of the city and suburbs. With 
such competent management as that of E. L. 
Smith, general superintendent, and Chas. W. 
Price, manager of the exchange, it is more 
than likely there will be one thousand patrons 
of the telephone in this city by Jan. 1, 1885. 
—-_  — 


The New England Telephone Company. 


‘‘When are you going to get our machine 
working?” said a young man to Superintend- 
ent Chapman, of the New England Tele- 
phone Company, yesterday afternoon. 
| Turning to the record-book, which lay ona 
shelf at his right, Mr. Chapman said, ‘I 
can’t tell. But that isn’t just the right way 
to reply to a question of that kind. We are 
trying to clear away the wreck caused by 
the storm, and shall get your line work- 
|ing just as soon as possible. We are do- 
|ing all we can to shorten the time of the 
inconvenience to which our subscribers 
|have been subjected by reason of being 
|deprived of the use of their telephones.” 
| With a ‘thank you,” the young man left, 
|and Mr. Chapman, picking up a letter from 
his desk, read, ‘‘ Our telephone has not been 
working for several days. Are you going to 
fix it?’ Hardly had he finished reading 
when the door opened, and in walked anoth- 
er young man. ‘‘I am from the B—~ S—— 
R——. You have received a letter from 
Captain T——. Well, it’s the private line 
we are most anxious about. You know we 
do most of our business by telephone now, 
and being deprived of its use, it is very in- 
convenient. A messenger, running all day, 
would not take the place of the telephone.” 
‘*T think we will have your line all right this 
evening,” said the Superintendent; ‘the 
men were at work yesterday, and have been 
to-day. We’ll have it all right in the morn- 
ing, anyway.” As the young man left, Mr. 
Chapman said to the writer, ‘‘ You ought to 
have been here for the past few days. You 
would have enjoyed the conversation hugely, 
and would have been interested to kuow just 
how anxious the people are to have their 
lines in working order. Like many other 
things, the benefits of the telephone are most 
appreciated when people are deprived of its 
use.” Continuing, he said: ‘‘ The storm of 
a week ago was the most destructive to tele- 
graph and telephone wires ever experienced 
in Boston, and the storm of Saturday only 
helped to retard the progress we were mak- 
ing. We had 900 wires down after the storm, 
and we have now about one-half of them re- 
paired and in working order. Every man 
that could be spared from the outlying di- 
visions of New England has been brought to 
the city. We have 80 men at work in the 
city and the near suburbs. The storm of a 
week ago did but little damage outside of 
Boston, but that of Saturday played mis- 
chief with the lines in the suburbs, thus in- 
creasing the labor of the men. The delay 
in the city is mainly due to many of the per- 








An item appeared in a Boston paper on 
Sunday, stating that it was possible the New 
England Telephone and Telegraph Company 
would pass its next quarterly dividend, which 
is payable about April 25th. The reason 
given was that the company could not sell 
its treasury stock at a satisfactory price to 
carry on the construction, and the earnings 
must consequently be used for that purpose. 
It is a fact that the company would not be 
willing to dispose of its treasury stock at 
such a low price, but there are other ways 
out of the difficulty, and no good reason ap- 
pears why the dividend need be passed. 

It is stated on good authority that the 
company is earning at the rate of six per 
cent. per annum, net, upon its full-issued 
capital, and is daily increasing by the addi- 
tion of new subscribers, over one thousand net 
having been added since the consolidation in 
October last. Of course it costs something 
to add a thousand subscribers in four months, 
an average of ten for each working day, and 
if treasury stock cannot be disposed of at 
satisfactory prices, why would it not he well 
for the company to makea loan? It certainly 
has in its property and board of directors 
sufficient credit to borrow all the capital nec- 
essary to put in the new subscribers. 

Adding subscribers and increasing the plant 
is similar to a manufacturing company build- 
ing a new mill, and very few, if any, com- 
panies build mills from their earnings, unless 
the earnings are sufficient above a fair divi- 
dend to warrant their being used for this 
purpose. The question arises, why not stop 
the construction? This is virtually impos- 


sible, as the company could not consistently | manent fixtures being broken down. These 
refuse to put in a telephone if applied for;|bad to be reconstructed before the lines 


and, again, the systems being well spread 
over the various cities and towns, the ex- 
pense is less of connecting subscribers, and 
the return warrants the outlay; while passing 
a dividend would cause but temporary em- 
barrassment to some, and would increase the 
value of the property. 

The New England company can afford to 
borrow for their construction, for a while, 
and continue paying their 1} per cent. quar- 
terly dividends; and with the general increase 
of earnings, the time would evidently be near 
at hand when there would be sufficient earn- 
ings to continue the dividends, carry on the 
construction, and reduce any debt contracted. 
*>e 


could be put in position. In replacing the 
fixtures and putting the wires in position the 
property-holders have been remarkably free 
in granting rights of way, which is greatly 
appreciated by the company as well as by 
the public. The Trunk lines are working to 
Lowell, Lynn, Salem, Brockton and Provi- 
dence, and by the last of the week the com- 
pany expects to have all the lines in and out 
of the city in as good working order as they 
were before the storms.” It is estimated 
that the damage caused by the two storms 
will amount to upward of $15,000. Speak- 
ing of the causes which led to the prostra- 
tion of the lines, Mr. Chapman said that 
rain continuing for 48 hours would so com- 
pletely saturate the covering of the wires as 
to destroy, in a great measure, the insulation, 
water being a good conductor. 





It was decided by Judge Ingraham, in the 
New York Superior Court, March 1, that the 
poles and wires erected by the electric light 
companies for the purpose of lighting the 
streets, under contracts with the city author- 
ities, were not obstructions of the streets in 
which the city holds the fee of the land, and 
that their presence was consistent with the 
public use of the streets. | the unsuspicious proprietor. 

—- | ‘*One of the kind that you smoke in New 
An electric bouquet was presented to the | York and they can smell in Brooklyn,” was 
Crown Princess of Austria, a short time ago, | the answer.—H. B. L., O'd Guard. 
at Vienna, which consisted of a group of | >. 
| At Ripley, Ohio, the river was four inches 


snowy globes, inside of each of which was | 
an incandescent lamp, fed from small storage | higher than ever known. A lady telegraph 
operator, perched oa the roof of the house, 


ee st : 
‘*Give me a telephone cigar,” said Colonel 
George Leander yesterday, as he stepped up 
to the stand at the Astor House. 

‘*What kind of a cigar is that?” inquired 
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vate settlement rather than legally respond to 








charge of malicious mischief. 





| 


batteries in the vase. The capacity of the 
remained at her post till the wire ceased to 
work, 


battery was found sufficient to maintain a 
brilliant illumination for three days. | 
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BOUMOCTRICAL | REVIEW 





Telegraph Cummedietion Between. 
Denver and Pueblo, Col. 





AN IMPROVEMENT THAT WILL BE APPRE- 
CIATED BY BUSINESS MEN OF BOTH CITIES. 





Scientific improvements are constantly be- 
ing made all over the country, and among 
the latest and most important to the people 
of Denver and Pueblo is the binding of the 
two cities by a wire line, by means of which 
the citizens can converse at leisure. About 
the 1st of last December the work of running 
a telephone line from Denver south was be- 
cun, but work was necessarily delayed in 
consequence of the severe storms of the past 


winter. Work was resumed about the mid- 
dle of January, and yesterday was com- 
pleted. In order to make the enterprise a 


success, the very best material has alone 
been used, and the route of the old wagon 
road was selected in preference to the rail- 
road, in order to avoid induction as much as 
possible. The usual No. 14 wire, which is 
in service throughout the city, 
was discarded, and in its place 


of Colorado. 
pleted, for there has been talk, for some time, 
that Leadville will be connected by tele- 
phone. Should this task be accomplished, 
it will be by overcoming difficulties far more 
serious than any encountered taus far. It is 
practical, however, and in all probability the 
work will be completed during the coming 
summer. The business men of Greeley and 


Fort Collins are desirous of being similarly | 


connected, and very soon the active work of 
constructing the line will be started. 
—- me 
The Economy of the Telephone. 





A German contemporary, the Daheim, says 
that when Alexander Graham Bell invented 
the telephone, it not only excited curiosity 
but it proved so successful that it took a 
high position in public and _ private life. 
Rural Post offices are now connected with 
the nearest telephone exchange which the 
public may use at low rates and without 


being obliged to know how to telegraph. 


Nor is the work yet com- 


In | 


siderably out of the way to increase the 
distance. This experiment has got so fash- 
ionable now that at all the electrical exhibi- 
tions the telephone is used for conveying 
music from the concert hall or opera house. 
Our illustration shows the interior of the 
Philharmonic Society telephone office in 
Berlin, and some attentive listeners who are 
holding the receivers close to their ears so as 
not to let one sound of the orchestra escape 
their hearing, the artists are performing their 
duty in full vigor. The wires on the left 
hand side of the picture lead to the transmit- 
ter, which are put up near the orchestra. The 
effect of the music is brought forth without 
the loss of one note, even of a Wagner com- 
position. The music is dampened and it 
sounds as if the orchestra were divided by a 
thin wall from the listener, but no note 
missed and no sound is lost, provided the 
transmitter be put near tothe orchestra. We 
had occasion during the electrical exhibition 
at Munich to listen to one act of ‘‘ Tann- 
hauser” by telephone in the exhibition 
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| 
| 


orchestra can be heard through the telephone, 
but also the songs of the actor and his ex- 
pressions. Herr von Perfall, the manager of 
the theater at Munich, has a telepbone line 
built from the theater to his villa at Tutzin- 
ger on the Starnberger Sea, and there he not 
only listens to the play, but also to the 
applause of the public. Even the places 
taken by the actor can be determined, for on 
turning to the night your right ear will hear 
better than the left, on turning to the left the 
reverse. The remarkable of all were 
the experiments made on the telephone line 
between Munich Tutzing on the Starnber-. 
ger Sea and Oberammergau, the length of 
line being ninety-five kilometers. In Ober- 
ammergau, where the pupils of the school 
were rehearsing for the passion play, the songs 
and talking were heard plainly. During the 
day the teacher spoke to the people in 
Munich, or played for them on the piano or 
violin. In the evening the actors met the 
teachers, and sang, which was heard very 


most 





No. 9 has been substituted, and 
the of with 
which the speaker is beard at 
either end proves the wisdom 
of this change. The wire ex- 
tends 111 miles from Denver, 
and is strung on 2,619 poles. 
construction of 
reach nearly 


clearness sound 


The cost of 
the line will 
#13,000. 

Our representative called on 
Mr. E.B. Field, acting manager 
of the Company, 
last week, and by him an op- 
portunity was given the news- 
Pueblo 
was called up, and the congrat- 
ulations were sent the southern 
metropolis. Instantly a clear 
and distinct ‘‘Thank you” was 
and it was difficult, 
indeed, that the 
speaker was over 100 miles 
away. The advantage of this 
telephone line will be great to 
the merchants, as well as the 
professional men of both cities, 
and will be exten- 
sively used henceforward. 


Telephone 


man to test the wire. 





received, 
to conceive 


doubtless 


THE RATES TO BE CHARGED. 


Mr. Field sta'ed that the rates 
exacted for using the line will 
For a five minutes’ talk 
Colorado Springs, 40 
same with Pueblo, 60 
These figures are con- 
sidered very reasonable, 


be : 
with 
cents; 
cents. 
for 
business men can say all they 
wish to in the time allotted, 
and will, of course, have the 
advantage talking each 
way, instead of being com- 
pelled to telegraph as_here- 
tofore. Another advantage 


of 





offered is that one does not have to pay 
unless he can talk to the person he tele- 
phones for, while the company will send for 
any charging only five cents 
where the person can be found within a mile 
of the central station at either end of the line, 
or at a corresponding rate for a greater dis- 
tance. 

Already the business men are appreciating 
the accommodation, and scrip was issued to 
those who had previously subscribed for the 
stock of the company. By means of this 
new line telephonic communication will be 
had with Manitou, as there has been for 
some time a line connecting the Saratoga of 
the West with Colorado Springs, and connec- 
tion will be made at the latter point with the 
Pueblo circuit. This will connect Denver 
and Manitou, and this fact alone will prove 
of great advantage and convenience during 
the summer months. 

THE DENVER SYSTEM. 

It may be of interest to the reading public 
to know that the Denver telephone system 
now covers a radius of over 100 miles, and 
the capital is now on speaking terms with 
over half the population of the entire State 


one desired, 
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Li ISTENING TO THE Orns AT THE PusBLic TELEPHONE OrFice. 


cities where a large business is done might 
be seen all over the streets big spans of wires 
which serve the public. The telephone may 
be looked upon as an ordinary instrument, 
for no doubt most of our readers have used 
it as the opportunity is often offered to them. 

The telephone may be used to convey 
musical sounds at a distance, and loud tones 
cannot alone be heard but also the soft music 
which may be brought forward by singing, 
and that is how the idea originated to con- 
nect a full orchestra by telephone. One of 
this kind of experiments was made during 
the Electrical Exhibition at Paris, which re- 
sulted as in other cases, very successfully. 
The Opera House was connected with the 
exhibition hall, and transmitters were put up 
near the orchestra. Very soon thereafter 
and in the same manner the opera house in 
Berlin was connected with the telegraph 


office at the same place, but only a few | 


persons were admitted to witness the experi- 
ment, but later an office was furnished by 
the Philharmonic Society by which the 
public could listen to a concert by telephone. 
The concert hall being near the telephone 
office the wires were coiled and taken con- 


building, which is a half mile distant from 
the opera house. Before the orchestra com- 
menced playing the voices of the audience 
could be heard, the tuning of instruments, 
and the noise caused by the chairs being | 
dropped to seat the audience. Then the | 
music began as if from a far off place, the 
sound was conveyed to my ears, the piano 
deceived me the most as to the distance, but | 
the crescendo seemed to move the orchestra | 
nearer till at last the sounds seemed to come | 
from behind the wall. If you look on the 
floor during listening you think the orchestra 
under you, but at looking up you will trans- 
plant them over your head ; by closing your 
eyes the sound is heard as from the mystical 
depths of the Bayreuther Wagner theaters, 
and the imagination may form the most 
ideal scenery to the music. If the music 
lover would study the music with his eyes 
by telephone an enjoyment hitherto unknown 
to most people would present itself. He 
could have a telephone put up at his home 





jand could listen attentively and without 
| disturbance to the music, providing the trans- 


mitter was put near the orchestra at the 


of the glass palace, 
| Oberammergau, 
| stationed at the telephone, and the following 


| sing a song—you to take second voice,” 


In Tutzing at the house of the inspector 
a little distance from 
the inspector’s wife was 


dialogue ensued: The inspector calls, ‘‘ Kate, 
there are some men here in Munich ; can 


| you sing a song with the teacher for them ?” 


Pause— following this we hear the lady talk- 
ing with the teacher: ‘‘Are you there, 
teacher?” she says; ‘* Yes,” he answers, 


9” 


‘“what do you. want?” ‘I would like to 
she 
says. ‘‘I shall be very glad,” he answers 

Upon that the lady begins the song, and the 
teacher soon joins her; and we hear a duet, 
the principals of which are three or four 
miles apart. To fill the song the inspector 
goes to the telephone and sings third voice 
to the song, and we have trio, the singers of 
which are in Oberammergau, Tutzingen and 
Munich-distance ninety-five kilometers. Had 
not the telephone been used for above purposes 
were it might be looked upon as a theory, 
but itis true ; the above experiments have all 
proved successful, and we advise all our 
readers to listen, whenever they may get the 





opera- house. Not alone the music of the 


| opportunity, to a concert by telephone, 
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A Characteristic of the Late Compte du 
Moncel. 





Every day brings us letters from various 
parts of the country asking for information 
regarding this or that system of electric 
lighting, or transmission of electrical ener- 
gy, or storage of electricity, Most, indeed 
nearly all, these letters are written by intelli- 
gent men, who have a real desire to acquaint 
themselves with contemporary electrical 
science; no doubt, in many cases, with a 
view of investing money. 

Looking over these letters, the question 
naturally arises ‘‘Why don’t the writers 
buy the scientific works of the day and in- 
form themselves?” We don’t mean by this 
that we are not inclined to assist them. On 
the contrary, the giving of such information 
is a specialty with us, and our many patrons 
may always look to us to make clear any 
points concerning electrical science, both 
pure and applied, which has already been 
developed. 

But the reason some of our correspendents 
don't read electrical works is that many au- 
thors of the same talk as though they were 
talking to scientists. It is, as we know, araré 
gift to be able to explain lucidly and clearly 
that which is founded upon a basis of pure 
science, but it can be done, generally speaking 
toan auditory of intelligent persons with some 
slight knowledge of the higher mathematics. 
But many of tbe writers of the day upon 
scientific themes are unnecessarily prolix and 
involved. 

We maintain that a wriler upon scientific 
topics, with the idea of explaining them, 
should never take it for granted that the 
reader is an accomplished mathematician and 
physicist. He should explain carefully as 
he goes along. 

The late Comte du Moncel furnished a 
striking example of how clear even scientific 
subjects could be made to the general reader 
He is always clear, always concise and lucid, 
never using a word of two syllables where a 
word of one syllable will express his mean- 
ing. His Expose des Applications dev Elee- 
tricite furnishes a striking example of this; 
and although this work has become superan- 
nuated, owing to the rush of invention, it is 
yet valuable as a guide to the student, and 
as a record of achievements, and a reperto- 
ry of ingenious devices. Du Moncel is per- 
haps best known in this country by two 
small but excellent manuals, viz., LZ’ Helairage 
Electrique, and his Microphone, Telephone and 
Phonographe. The completeness and lucidi- 
ty with which he trests these various sub- 
jects reveal at once the scientist perfectly at 
home with his subjects, and expounding 
them for the pleasure it gave him. 

One of his last publications was the out- 
come of an investigation as to the best meth- 
od of constructing and winding electro-mag- 
nets. It is entitled Determination des Ele- 
ments de Construction des Electro- Aimants. 

Compte du Moncel was rightly regarded as 
something more than a scientist; he was a 
savant; and the pages of the Comptes Rendus 
give evidence of the character of his mind 
and the thoroughness of his work. His 
merits were happily recognized by the 
French Institute of which he was a mem- 
ber. 


>_> 


Telephonic Progress in this Vicinity. 





The New York and New Jersey Telephone 
Company is one of the most active and en- 
ergetic of the companies recently organized, 
covering, as it does, the best suburban terri- 
tory in the United States, and including the 
third city in the Union. The growth and 
development of the business stands unri- 
valled. The present management, under 
their able president, Mr. C. F. Cutler, have 
succeeded in systematizing and pushing the 
business ina way that has produced most 
astonishing results, and proves the advantage 


6| of the right men in the right places. 


Starting in October, 1882, with 2150 sub- 
scribers, they now have 4,160, an increase of 
95 per cent. These subscribers are distribu- 
ted amongst 35 towns, 15 of which have been 
opened since that date. Trunk lines are 
built and building all over the territory, em- 
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bracing the following principal towns in 
Long Island and New Jersey: Flushing, 
College Point, Whitestone, East New York, 
Jamaica, Babylon, Rockaway, Paterson, 
Orange, Plainfield, New Brunswick, Eliz- 
beth, Newark, Jersey City, Rahway, Perth 
Amboy, etc., etc., and during the coming 
season will be extended to Trenton, N. J., 
and Easton, Pennsylvania, thereby complet. 
ing a reticulation which includes all the 
towns within a radius of 60 miles from New 
York City; and since all the channels of 
traffic and trade lead to the future Cosme- 
tropolis, just as in ancient times all roads did 
leap to Rome, these lines are sure to be oc- 
cupied to their fullest extent in the transmis- 
sion of intelligence, and will add materially 
to the growing revenue of the company. 

The popular and convenient summer re- 
sorts in Long Island and New Jersey, includ- 
ing the seashore and Orange Mountain, will 
be amply supplied with telephonic commu- 
nication. The weary pilgrim may breathe 
the fresh air of the mountains, or the salt air 
of the ocean, and while bathing in its health- 
giving tide, may be whispering messages to 
the busy marts of trade, and tzus not lose 
the floods in those tides of business that lead 
to fortune. The advantages of such speedy 
and satisfactory communication as is afford- 
ed by the telephone is but half appreciated, 
because not tried to the extent it deserves, 
and the recent development of facilities to 
meet the demand that is sure to come must 
be appreciated by the public. 


le 


The Trust in Providence Telephone Com- 
pany. 





As long as the organization known as the 
People’s Telephone Company contented 
themselves with an endeavor to maintain 
what they claim to be their rights before the 
courts, we had nothing to say; but now, 
when they essay to sell stock in what, until 
legal proof to the contrary is adduced, 
might be regarded as a somewhat speculative 
project to say the least judging from its re- 
ports and doings, we do without any animus 
on the one hand, or fear upon the other pro- 
pose to give a clear account of their claims 
as far as we are able to learn. We are in- 
formed that a gentleman doing business in the 
West whose name has been furnished us, says 
that he was induced to invest in the stock of 
the so-called People’s Telephone Company 
This stock, he says, was represented to be of 
the description known as ‘‘ Treasury ” stock. 
The amount of his purchase was several 
thousand dollars. 

Subsequently he learned to his amazement 
and consternation that this stock had been 
unloaded upon him by some of the Draw- 
baugh syndicate. To prove the matter, he 
gave his lawyer a power-of-attorney to act 
for him, and clothed with this authority, the 
latter demanded permission to look at the 
company’s books. From this inspection he 
learned that the suspicions of his client were 
only too well founded. 

Contrary to agreement, the representative 
of the company had not sold his client 
any treasury stock at all, but, as had been 
surmised, sold him some of the stock which 
had been held by interested parties. Where- 
upon it is said the lawyer notified the com- 
pany that he would give them until noon 
upon the following day to make restitution 
of the money his client had been led to pay 
through misrepresentation. To this demand 
they at first strenuously demurred, but the 
lawyer threatening to bring them within the 
clutches of the law, they were induced to 
take a more reasonable view of the matter, 
and, before the time given them for a deci- 
sion had expired, they returned the funds. 
This lawyer, it is said, reported to his client, 
that his inspection of the company’s books 
showed that it had received for stock only 
four hundred and fifty dollars. 

That this somewhat inconsiderable sum it 
seems represents the amount of cash paid in 
to the People’s Telephone Company, the 
parent Drawbaugh Company, controlling all 
the sub-telephone compauies professing to 
work under Drawbaugh’s alleged inventions, 
is proved by the official report made by the 





treasurer and secretary of the aforementioned 
company to the State authorities at Albany. 

Here are parts of this report : 

‘Total authorized capital of company, 
$5,000,000 ; whole number of shares of stock 
authorized, 100,000; number of shares of 
stock issued, 100,000; par value of each 
share, $50 ; amount paid into the treasury of 
the company on each share, $50 ; amount of 
capital paid in, $450 cash and $4,999,450 in 
patents and patent rights ; amount of capital 
upon which dividends were declared, no 
dividends declared ; date of each dividend 
declared, no dividends declared ; amount of 
each dividend declared, no dividends de- 
clared ; rate per cent. per annum of divi- 
dends, no dividends declared; amount of 
profit added to sinking fund, none.” 

This report, as will be seen, is not such as 
is likely to serve to cncourage investors. 
Messrs. Solomons’ and Loth seem unable to 
fix a value, estimated or otherwise upon the 
$4,999,450 in stock that has been issued for 
the patents and patent rights. Indeed Mr. 
Solomons seems Loth to tell what the patents 
in question consist of, to give the names of 
the persons to whom the stock has been 
issued, to confess why no value has been 
placed upon it or say whether or not any of 
it has been negotiated. If the latter is the 
case, he has made no official record of the 
proceeds it seems. 

But let what was the ostensible 
purpose of the organization at its inception ; 
let us see if the object of its organization 
was, in reality, to do a telephone business as 
is claimed by its incorporators. 

‘The People’s Company was organized 
under the laws of the State of New York, 
with a capital of $5,000,000, which, it is 
said, was issued to three persons for patents 
and claims to patents. The company at first 
owned patents of Kiemn and ‘lisdell, and 
the suit brought by the Bell Telephone Com- 
pany three years ago was defended upon 
other grounds than Drawbaugh’s inventions. 
The present injunction stauds against the 
People’s Telephone Company, and does not 
affect any of Drawbaugh’s alleged rights. 
It is understood that those to whom the 
stock was issued, pooled 67,000 shares of 
the 100,000 shares with a New York trust 
company. ‘They then set to work to force 
the Bell Telephone Company to purchase 
this controlling block of stock at an enor- 
mous figure, and an office was opened in 
Boston, near the Bell Telephone Company 
so that a transfer of all the assets could be 
readily made for the expected cash. But 
the Bll Company refused to negotiate. As 
the People’s Company was at large expense 
to maintain a standing in the courts, it issued 
three contracts, selling out all the territory 
of the company for cash anda stock interest. 
One contract was for the New England 
States, and upon this the New England com- 
pany was formed, with a capital of $5,000,- 
000. Itis said that ‘‘four Western States 
were given to one director, and the balance 
of the United States made over to what was 
called the New York syndicate through a 
son of one of the directors in New York.” 
These contracts licensed exclusively all the 
property owned by the People’s Company, 
or hereafter to be acquired by it, to the 
several parties on a royalty basis of $7.50 
per sect of telephones and one-fifth of the 
capital stock of the sub-companies.”’ 

Thus, as will readily appear, the company 
had other objects in view than to absolutely 
go into the telephone field. ‘There was a 
chance, and no doubt to some of its in- 
corporators the chance seemed a good one, 
that the Bell people would become stampeded 
and buy them out. 

‘«The New England company paid about 
$50,000 cash for its rights, of which it is 
said that only one-half reached the treasury 
of the company. The four Western States 
netted the company about the same amouut, 
and the New York syndicate controlling the 
balance of the territory of the United States 
agreed to pay some $200,000 for its contract. 
The actions of this syndicate are something 
of a mystery yet to be fathomed. This 
syndicate owns the territory for which the 
Drawbaugh Telegraph and Telephone Co. was 
organized with a capital of $15,000,000. It 
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is said that $10,000,000 of its stock goes to 
the syndicate for its rights. The public are 
invited to buy the balance at $15 per share, 
and in the advertisements offering a ‘‘limited 
amount.” of this stock for sale, the names of 
eleven directors are printed as ‘the direc- 
tors of the company.’ It is said, however, 
that there are upwards of twenty directors, 
and that only the prominent names are put 
forward. 

‘* All the efforts of the company to sell out 
to the Bell Telephone Company proving 
unavailing, the promoters made a great stir 
over the pending lawsuit, and, after having 
sold all the territory to the three organiza- 
tions above mentioned, they offered the 
67,000 shares of stock at a ‘low’ price to 
the Bell Telephone people. They negotiated 
through a prominent Bostor firm and offered 
the whole block of shares for about $1,000,- 
0¢c0. This they thought a very modest price. 
What the Bell Telephone people thought is 
not known, further than may be judged by 
their action in refusing to negotiate with a 
company that had nothing to sell. This was 
a serious rebuff for the People’s Telephone 
Company, but they were by no means beaten 
yet.” 

It is unnecessary here to go over the claims 
of the so-called People’s Telephone Com- 
pany ; it has been well and often done in 
these columns. 

From this the readers of the REvrew all 
over the country can get something of an 
insight into the organization of the People’s 
Telephone Company as far as we are able to 
ascertain. 


-_ —- 


The Future of the Electrical Launch. 





That there is much to say for and against 
the electrical launch, no one will deny who 
knows anything at all about the subject. The 
virtues of the electrical launch may be said 
to lie in its convenience and adaptability, and 
its faults in its expense. As explained in a 
recent number of the REvrew, the trials that 
have been made have proved satisfactory in 
every way, save that regarding the expense 
account. Nor have we sufficiently numerous 
records of work done and money paid to en- 
able us to arrive at an accurately-computed 
estimate of just what electric launches cost. 
The fact is that the cost of the electric 
launch varies, depending much upon the cost 
of steam power for the driving of the dyna- 
mos which are to charge the storage bat- 
teries and the cost of labor. Mr. Recken- 
zaun, the well-known authority, says that 
electric launches are not a modern invention, 
but have not been used before simply by 
reason of their expense. He says that as 
long ago as 1838 Professor Jacobi drove a 
boat by means of a primary battery and an 
electro-magnetic engine; and somewhere 
about 1850 an electric launch was tried on a 
lake at Penllegaer, near Swansea, under the 
direction of Mr. Hunt and Sir William Grove, 
who were the designers of the boat and ma- 
chinery. Several other experimental trials 
are on record, but until Trouve in 1881 started 
his boat Eureka on the Seine the expense of 
working electric launches was practically 
prohibitive. The improvements effected in 
the dynamo effected by Gramme and Siemens 
have, however, brought the question again 
prominently to the fore, and the point to be 
decided now is whether the primary or the 
secondary battery is the cheaper source of 
evergy, all things considered, as applied to 
the work of driving an electric engine. 

Mr. Reckenzaun looks upon the ordinary 
zinc battery as being out of the race, as op- 
posed to the secondary battery. But we 
must confess we think that the primary bat- 
tery, though, as he says, more expensive 
than the secondary battery, has, nevertheless, 
much to commend it. 

It requires by no means as much attention 
as the secondary battery, and is in many 
other ways more convenient and more to be 
desired. 

Mr. Reckenzaun says: ‘‘ What with clean- 
ing, amalgamating, mixing the solutions, 
and refilling a battery capable of doing six 
or seven hours’ work at the rate of five elec- 
trical horse-power per hour, one man would 
find plenty of occupation for a whole day, 





even with the best appliances; but the same 
amount of labor might be expended on a six- 
horse steam engine, and a dynamo for charg- 
ing fifty accumulators, each of a capacity of 
370 ampére hours, or one horse-power hour. 
That would give nominally tive horse-power 
for ten hours; but it is never advisable to run 
a secondary battery right down, so Mr. 
Keckenzaun takes seven hours as the dura- 
tion, and reckons the cost at 2s. 9d.; whereas 
the cost of zinc alone, in a primary battery 
supplying two electrical horse-power for 
seven hours, would be 17s. 6d.” 

It is safe to say, as we have before ex- 
plained in the columns of the Review, that, 
as av electrical launch has never yet been got 
ready under favorable conditions, we do not 
know just what the cost would be, nor how 
effective it might prove. 

Let us suppose that there were established 
at different points along the Hudson River, 
from New York to Albany, a series of elec- 
trical charging stations. 

An electrical launch can readily carry a 
storage of electrical energy sufficient for a 
run of seven hours; indeed, ten hours’ work 
is easily taken with it, but it is not a good 
plan to entirely exhaust storage batteries, and 
hence we have siid seven hours. Now, it 
has been said that no one would care to wait 
several hours while the boat, after running 
up the river seven hours, was stopped to have 
its accumulators charged. On the contrary, 
we think after a number of persons had 
traveled for seven hours in a launch of any 
kind, they would be quite ready to wait over 
for a few hours before proceeding; and it 
would be at this time that the launch could 
be recharged. 

Again, it should be remembered that the 
storage batteries are continually being im- 
proved; indeed, there are some improve- 
ments that have recently come to our ears 
which, if correct, will almost double the 
efficiency of the accumulators; but of the 
certainty of this we are not able to speak, 
since we have not seen them in operation. 
But, even taking the ratio of progress in the 
improvement of the accumulators to be in 
the near future what it has been in the re- 
cent past, and the time is not far distant 
when the electrical launch will be a reality, 
economical as well as efficient. 

We hope it will soon come. 

-_ 


Underground Wires. 








Our esteemed contemporary, Bradstreet’, 
recently published the following interesting 
article on the above topic: 

* * * What is needed now is a careful 
consideration of the problem in all its bear- 
ings, and the adoption of a system as the 
outcome under which electric expansion can 
go on in security. 

In current discussions of the matter in the 
daily press, the electrical questions involved 
in the use of underground conductors for 
telegraphic and telephonic purposes are 
usually lost sight of, and it is presumed that 
the conditions which answer well enough for 
electric light conductors are equally appli- 
cable to the others. Insulation appears to be 
regarded as the main consideration, whereas 
this‘at present offers no special difficulty. 
The carainal difference between electric light 
and telegraphic currents is that the former is 
continuous, while the latter consists of a 
succession of impulses of varying strength. 
This difference makes a very great one in the 
condition under which the two set of con- 
ductors can be successfully operated. All 
telegraph and telephone lines are subject on 
this account to two disturbing influences 
from which those of the electric light are 
free. These are what is technically termed 
‘‘retardation” and induction. A conductor 
encased in an insulating coating and buried 
in the earth presents the conditions present in 
the Leyden jar or ordinary condenser. It is 
consequently capable of becoming statically 
charged, the surface of the conducting wire 
receiving a positive and that of the surround- 
ing earth in contact with the intervening 
‘*dielectric” a negative charge. When the 
current sent through the line by a battery or 
other source of electricity ceases, and either 
or both ends of the conductor are connected 
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witb the earth, the line discharges—that is, 
the two static charges—combine in the same 
way as in a Leyden jar when the inner and 
outer coatings are connected together. The 
positive electricity accumulated upon the 
wire flows to earth throughout the whole 
length of the wire in one direction when only 
one end is grounded; from the middle both 
ways when each end is connected to the earth. 

As every actual line possesses resistance, 
this discharge takes time, and it prolongs the 
signal due to the first impulse, so that it be- 
comes merged into that of the following im- 
pulse if this be sent before the complete dis- 
charge has taken place. There is, therefore, 
a limit to the speed with which signals can 
follow each other and be distinguishable, and 
this is evidently dependent upon the resist- 
ance and length of the line, and upon its 
capacity to receive a charge, since the greater 
the charge the longer it will take to dissipate. 
This capacity depends upon the surface of 
the conductor, the nature of the intervening 
dielectric, and the nearness of the external 
conducting body. In naked air lines retard- 
ation is much less marked than in under- 
ground ones, as the line is a considerable 
distance from the earth, and the intervening 
dielectric—the air—is of low inductive ca- 
pacity. All insulators which can be used on 
subterranean lines are of considerably greater 
inductive capacity than air, and this, com- 
bined with the nearness of the conducting 
earth, greatly intensifies the retardation 
effects. 

The second influence —that of induction— 
is the well-known action of one wire carrying 
a current upon another lying near and parallel 
to it. Whenever the current starts, stops, 
increases or diminishes, it induces a current 
in the neighboring conductor, so that the 
signals on one line can be heard on those 
adjacent. This difficulty is much greater on 
telephone than telegraph circuits, but it can 
be largely overcome by the use of a complete 
metallic circuit—that is, by carrying a return 
wire along the out-going one. Any induc- 
tion then due to an external circuit produces 
equal and opposite currents in these two 
wires, which destroy each other. The return 
wire is not feasible, however, on that part of 
a telegraph circuit in a city alone; it would 
have to extend the whole distance from one 
city to another. These considerations serve 
to show that the retuctance of telegraph and 
telephone companies to place their lines below 
ground is not based solely upon the expense, 
but rests upon substantial electrical reasons. 

Both on account of the electrical difficulties 
and the objection to the incessant tearing up 
of streets, it does not seem probable that any 
system of underground conduction will prove 
satisfactory short of that involving the use of 
asubway. This would allow of inspection, 
repair, and additions without any disturbance 
of the streets, while it would furnish condi- 
tions more favorable for the efficient working 
of the lines than any manner of trench. Such 
subways, built expressly for this purpose, 
would doubtless be costly; but if all the com- 
panies engaged in electric service combined 
in constructing them, the expense to each 
would not greatly exceed that of laying sep- 
arate trenches. Moreover, there would seem 
to be no reason why a portion of the subway 
beneath the sidewalks of a city might not be 
used for this purpose without any great in- 
convenience to the occupants of buildings, 
and at a considerably less cost than that 
necessitated by independent conduits. 

Any system of underground conductors is 
necessarily much more costly than an rial 
one, and much less flexible to meet the 
changing needs of an efficient electric service. 
It would, therefore, be desirable to retain the 
overhead wires in many cases, and if they 
can be made comparatively inoffensive, as 
they readily can be, there is no sufficient 
reason for making war upon them. As ordi- 
narily arranged, the cross section of a group 
of 120 wires is about 6x12 feet. These can 
all be gathered into a cable of less than an 
inch and a quarter in diameter, and a number 
of these strung on light iron poles would be 
neither ynsightly nor a cause of danger. The 
telephone companies are now very geuerally 
adopting the cable system, and it is equally 
applicable to the telegraph lines of every 





variety. Its complete adoption would sweep 
away the cobweb of lines which now disfigure 
the streets, and render unnecessary the ham- 
pering of the service by the construction of 
costly subways. In a recent consideration 
of the subject in the Popular Science Monthly, 
Dr. Jacques, the electrician of the Bell Tele- 
phone Company, points out that for the 
present telephone service the cost of under- 
ground conductors would be prohibitory of 
the use of the telephone. The wires leave 
the exchange together, but they immediately 
begin to diverge to the offices of individual 
subscribers, so that to follow out these branch- 
ing lines of wire underground would mani- 
festly be impracticable. He therefore advo- 
cates the running of cables to points of 
consumption, from which subscribers can be 
reached by short wires over or through adja- 
cent buildings. 

- oe 


Magnetized Watches. 





At the Physical Society, London, on Feb- 
ruary 23, Professor George Forbes read a 
paper on the behavior of a chronometer 
watch, which he had accidentally magnetized 
by taking it near magnets. He found that 
the losing rate was several minutes a day; 
but that it varied with the position or azi- 
muth of the watch. This fact suggested to 
him the feasibility of constructing an inte- 
grating chronometer which would give the 
mean course of a ship during her voyage. 
Examination of the works showed tbat the 
watch was magnetized in the bar of the 
balance, and in some screws. He attributed 
the change of rate in the magnetized watch 
to these causes, and also perhaps to magneti- 
zation of the hairspring, and the Arago in- 
duction effect of the moving bar on the 
metal case. The watch has been refitted by 
Messrs. Dent & Co. with a gold spring and 
platinum-silver balance; but while free from 
magnetization, the least shock is apt to dis- 
tort the balance, and Professor Forbes is now 
having it fitted with a platinum-iridium bal- 
ance. The watch is so non-magnetizable in 
its renovated condition that Professor Forbes 
has placed it with impunity on the pole of a 
dynamo. We may add that soft iron cases 
were sold at the Vienna Electrical Exhibition 
as magnetic shields for watches, and are said 
to haye answered the purpose; but some defi- 
nite and reliable tests are wanted to assure 
people as to their value. Undoubtedly many 
watches have been ruined by the introduction 
of electric lighting; and it would be well if 
some effective protection for existing watches 
were obtainable.— Engineering (London). 
—- 


Book Notice. 








‘‘The Military Telegraph during the Civil 
War in the United States,” by William R. 


Plum, LL. B., of the Chicago Bar. Two 
volumes, handsomely bound in cloth. Por- 


traits and illustrations. Delivered free on 
receipt of price, $5. Delano & Company, 
publishers, 23 Park Row, New York. 

The object of this work is to show the 
valuable services rendered by the Military 
Telegraph in the late Civil War In order 
to illustrate the importance of the telegraph, 
and give it due setting, it was necessary to 
give a running account of the struggle itself. 
In this the author has been greatly aided by 
important telegrams and other papers, offi- 
cial and otherwise, which have never been 
published, and by many officers and opera- 
tors, North and South, who have furnished 
interesting and important facts from their 
point of view. 

The first chapter gives much curious and 
valuable information regarding systems and 
devices for speedy communication in wars 
from the earliest periods to the introduction 
of the electric telegraph. The second chap- 
ter, entitled ‘‘ War Cryptographs,” reveals 
many intercsting and important facts con- 
cerning cipher systems used in war and ex- 
plains fully all those employed by the Fed- 
eral and Confederate authorities during the 
Rebellion; it also shows how the C. 8. mail 
and telegraph cipher keys became known to 
the Unionists, and the important consequen- 
ces thereof. 

The third, and nearly all of the remaining 
chapters, are devoted to a running account 
of the war, with the services of the Tele 
graph Corps so closely interwoven that their 
surprising importance to the Federal cause 
is quite manifest. The history of the war is 
here revealed from a novel and interesting 
standpoint, which the opinions of the press, 
will quite fully and less partially indicate. 
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The Palmer Wire Company have sold 
nearly 4,000 miles of iron and steel wire to 
telephone companies alone since 
15th, 1884, 

——__ > ———— 


The Italian Government has determined to | 
offer, on the occasion of opening the Turin | 
Exhibition, a prize of 10,000 francs for the | 


most practical process for the transmission 
of electricily. 





—~cape— 

A new style of telephone has been 
vented by a Burlington man. 
its peculiarity consists in the 


in- 


fact that you 





cian talk through it. This, however, 
doubted.—Carbon Wadsirorth. 
-_ — 
A Correct DEeFinttion.—‘ Papa, what 


is meant by an anomaly?” ‘‘An anomaly, 
my son,” replied the father, ‘‘is a man who 
pays his gas bill without referring to the 
—F. B.K. Old Guard. 
—— +s 
Chester Wilson 
for the electric 
by the 
Boston, 


company as a thief. 


Mr. J. has secured the 
Philadelphia agency 
ligbter, manufactured 


Electrical Company, of 


oy 


iS 


of which 


January | 


It is said that | 


1s | 








INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 


GRANTED IN THE WEEK ENDING MARCH 
11, 1884. 
24,842 Electric door-pull; Charles Beile, Brook 


lyn, assignor to Beile & Sulzer, New York. N. Y 


204,851 Tip for electric conductors; William A. 
Childs, Englewood, N. J., and Frank Shaw, New 
York, N. Y. 

291,892 Dynamo-electric machine; Chas. M. Lun- 


gren, New York, N. Y. 
294,906 Underground electric conductor system; 
Thomas J. Perrin, New York, N. Y., assignor to 


Charles P. Huntingdon, same place. 


294,913 Dynamo-electric machine: Charles Rich- 


| ter, Camden, N. J 


Domestic | 


too much cannot be said of its utility as a | 


household convenience. Mr. Wilson, 
many who are in the electrical fields to-day, 
is 2 young andenterprising man. _ Iis estab- 
lishment on Chestnut Street is conveniently 


located, and the display of all kinds of 


like | 


204,928 Electric wire connector: Thomas D. Ste 


venson, St. Louis, Mo 


205,058 Electric-light regulator and cut-out ; Robt 
J. Sheeby, New York, N. Y. 

295,059 Electric gas-lighter; Edwin L. Shute, An- 
sonia, assignor to John E. Earle, New Haven, Conn 

295,073 Telegraph wire supporter ; Ross C. Stone, 
| New York, N. Y. 

295,074 Telegraphic transmitter; Ross C. Stone, 
| New York, N. Y. 

205,075 Telegraphic transmitter: Ross C, Stone, 


electrical apparatus for telegraphic ordinary | 


service and convenience, is excellent. 
= ae . 

The largest manufacturer of insulated 
wire in Philadelphia is Mr. Alfred F. Mocre, 
whose works are located at 200, 202 and 204 
North 3rd Street. This establishment is one 
of the oldest in the country, and was estab- 
lished in 1820. The goods manufactured 
consist of all kinds of covered and insulated 
wire that is now used in electrical industries. 
Modern covering machinery is used, most of 
which was made by the New England Butt 
Company of Providence, and a_ superior 
quality of work is thereby secured. The 
catalogue and price list issued by Mr. Mocre 
contains just such information as managers 
and superintendents should have at hand for 
easy reference. 

; ' i 


In a new electric lamp, invented by Fred- 


erick H. Varley, England, the ordinary solid | 


carbon pencils are replaced by carbon wicks, 
or flexible carbon fibers, which, burning 
slowly in the air, are fed out by a peculiar 
mechanism. The are between the points 
is claimed to be composed of a dense atmos- 
phere of glowing carbon molecules, which 
produce a soft but powerful hght. The 
bon wicks, it is said, do not become pointed, 
but consume evenly over their entire sur- 
faces, so that the regulation of the feed is 
than with the ordinary are 
lights. carbon wicks are formed of 
hempen which, being coated with 
paraffin or crude ** Ozokerite,” are carbonized 
by exposure for ten or twelve hours to the 
heat of a sealed smelting furnace. 


car- 


easier 
The 


ropes, 


much 


_ ——— 

President Norvin Green submitted fo the 
Executive Committee of the Western Union 
Telegraph Company a financial statement 
(estimated) for the quarter ending March 31, 
i884. According to this statement there was 
a surplus on the Ist of last January of 
$3,970,931.78. The net revenues of the 


completed returns for January, partial re- 
turns for February, and estimating the busi- 
ness for March, will, it is stated, be about 
$1,650,000, which, added to the surplus on 
hand Jan. 1, makes $5,620,931.78. Out of 
this amount must come $126,420.90, being 
on the bonded debt and sinking 
funds. For a dividend of 1% per cent. on 
the capital stock, $1,390,800 will be required 
after the payment of which, according to 
the figures given, a surplus of $4,094,710 88 
will remain. The Executive Committee 
ordered that a quarterly dividend of 1? per 
cent, be declared, payable April 15, tostock- 
holders of record. 
cluse March 20 


interest 


New York, N.Y. 

205,086 Compound electric cz 
Waring, Pittsburgh, Pa. 

205,087 Holder for the carbons of incandescing 
electric lamps; Alexander Welch, St Md., 
assignor to the Viaduct Manufacturing Company, 
Baltimore, Md. 

295,088 Electric 
Denis, Md., assignor to the 
Company, Baltimore, Md. 

295,094 System of electrical haulage ; 


ible Richard 8. 


Denis 


Alexander Welch, 
Viaduct Manufacturing 


lamp: St 


William E 


Ayrton and John Perry, London, England. 
RE-ISSUES. 
10,458 Uniting electric cables ; Richard S.Waring, 
Pittsburgh, Pa. 
10459 Branching electric cables: Richard S.War- 


ing, Pittsburgh, Pa. 

A printed copy ot the specification and 
drawing of any patent to the annexed 
list. also of any patent issued since 
1865. will be furnished by any of the 
patent solicitors whose advertisements 
appear in this journal, In ordering 
please state the number and date of the 
patent desired, 
<>: — 


Synchronous Multiplex Telegraphy. 


The next meeting of the Society of Arts 


in Boston will be of unusual interest, as 
Mr. Delany, inventor of the synchronous 
multiplex system of telegraphy, will then 


describe that system, and give a practical 
demonstration of its working. Mr. Delany 
has of late attracted a great deal of attention 
in scientific circles, and as one of the latest 
and most wonderful developments in e'ectri- 


' eal science, his invention is of special inter- 


| 


} structed from 


The transfer books will | called there one day last week. 


\lany bas arranged 
| sides of the hall, 


: ‘ |or all of these, 
quarter ending March 31, based upon nearly | 


est to all who are concerned with electricity. 
It admits of a Jarge number of separate mes- 
sages being sent simultaneously in either or 
both directions over the same wire, and may 
be used either with the Morse or the printing 
system, or both. It will soon be put into 
practical operation on a line now being con- 
New York to Boston. Mr 
it in operation. Mr. De- 

12 stations on opposite 
sets, of six each, 
connected by a single wire; and between any 
may be sent simul- 
taneously, and be will fully explain the prin- 
ciples involved in the invention. The exhi- 
hition of the practical working of the sys- 
tem to-morrow evening, will be the first ever 
given before any scientific The 
system has been described before the Frank- 
lin Institute of Philadelphia, and elsewhere, 
but never in operation 
will be on this occasion 


Delany will show 
in two 


messages 


society. 


before shown 





— ope 


The new oftice of the Palmer Wire Com- 


pany at 15 Courtlandt Street, 


no less than eleven from out of town having 


So much | 
for the popular general agent, 


| phone ws ire and Cables, 








as it | « 


has already | 
become quite a rendezvous for telephone men, | 


[March 20, 1884 








BUSINESS NOTICES. 


A. C, NortHrop, W Waterbury, Conn. Iron and 
| Brass Machine Screws, Zinc in Sheets and Plate for 
| Electric al Purposes, Parts for Telephone and Tele- 


| graph Instruments, Manufactured from Iron, Brass, 
Steel or Zinc. 


A. G. Day, Kerite Insulated Telegraph and Tele- 
Anti-induction Kerite Tele- 
phone Cables, CLarKe B. Horcukiss, New York. 
Send for circular and prices. 


ALrReED F. Moore, Philadelphia, Pa. Telegraph, 
Telephone, Electric Light, Office, Line and Annun- 
ciator Wire. 

AMERICAN BELL TELEPHONE Co., Boston, Mass. 
Electric Speaking Telephones for Exchange Sys- 
tems, Private Lines, and Speaking-tube Lines. 


AMERICAN ELEctRicaL Works, Providence, R. I. 
Patent Finished Insulated Electric Wires, Telephone 
and Electric Cordage. Electric Light Wire, Magnet 
Wire, Patent Rubber covered Wire. Aerial and Un- 
derground Cables, &c., &c. Send for prices. 


AMERICAN SPIRAL TELEPHONE WIRE Co., Boston, 
Mass. Spiral Telephone Wire for long and short 
distance Telephoning. Write for information. 

ARMINGTUN & Sims, Providence, R. I. 
for Electric Lighting and general use. 
New York, Keith Electric 
Stock for 


Engines 


AUSTIN GALLAGHER, 
Light System complete for Are Lighting. 
sale. 

BAXTER ELECTRIC 
The Baxter Lamp. 

B. W. 
Single and Double Valve 
for catalogue. 


Licht Company, New York. 


The Payne 
Send 


PayNneE & Sons, Corning, N. Y. 
Automatic Engine. 


The Bergman and 
and Telegraph pur- 


BERGMAN & Co., New York. 
Haid Battery for Telephone 
poses. Send for circular. 

BouLToN CARBON Co.; Cleveland, Ohio. Carbons 
for Electric Light purposes. Send for quotations. 

BROWNLEE & Co., Detroit, Mich. Telegraph and 
Telephone Poles. 


Brusu Exvectric Co., Cleveland, Ohio. Are Lights 


and Brush Storage Batteries. 

BuFrFraLo E.Lectric Works, Buffalo, N. Y. 
Points and Piates. 
BUTLER SAFEs, 

Proof. 

CHARLES WILLIAMS, JR., Boston, Mass. Call Bells, 
Electric Bells, District Bells, Switch Boards, An- 
nunciators. &c., &c. Write for quotations. 

CuicaGo INsuLATING Co., Chicago, Ill. The Fiske- 
Mott High-resistance Insulator. Send for circular. 

CHROME STEEL Works, Brooklyn, N. Y. Steel for 
Magnets a specialty ; Chrome Cast Steel. 

Coe Brass Co., Torrington, Conn. Brass, Copper 
and German Silver in eve ry variety of Sheets, Rolls, 
Plates, Wire, Rods and Blanks or Shells. Pure Lake 
Superior Copper Wire and Battery Zines. Write for 
price list. 


Carbon 


New York. Fire and Burglar- 


C. V. Starrorp & Co., Acton, Ont., Canada. Tele- 
graph and Telephone Poles. 


D. VAN NosTRAND, New York. Scientific Books. 
Send for circular. 

ELECTRICAL DEVELOPMENT ComPaNy, Boston, 
Mass. 

ELectric Gas LigutinG Co., Boston, Mass. Im- 


proved Electric Gas Lighting Apparatus. 

ELECTRIC STORAGE AND Licut Co., Buston, Mass. 
Own patents for Faure’s Storage Batteries for ter- 
ritory of Rhode Island, Connecticut and Massa- 
chusetts. 

H. M. Raynox, 
purposes. 

Hotmes, Booth & Haypens, New York. Fire- 
proof Electric Light Wire, Patent “* KK’ Insulated 
Copper and Iron Wire for Telephone and Telegraph 
use. Send for catalogue and prices. 

. W. CoLtBurN & Co., Fitchburg, Mass. 
Ele ctric Machines. 

Ivison, BLAKEMAN & TAYLOR, New York. 

all kinds and colors. 


New York. Platinum for all 


Dynamo 


I _Ink of 
Circulars sent on application. 
Jarvis ENGINEERING CompaNy, Boston, Mass. 
Boilers set with the Jarvis Patent Furnace. 


Joun H. Mueaee, New York. Platinum, Chemical 
Apparatus, Crucibles, etc. 


LECLANCHE BATTERY Company, New York. The 
Great Telephone Battery. Write for description and 
prices. 

J. H. Bunnett & Co., New York. The Morse 
Learner's Instrument, Telegraph Instruments of all 
kinds, Telephone and Telegraph Supplies. Illus- 
trated Works on Electrical Measurement, and the 
Galvanometer and its uses. Send for c atalogue. 

Law TELEGRAPH Co., New York. The Law Bat- 
tery for Telephone and Telegraph purposes. 

Lockwoop & Foster, New York. Learners’ 
egraph Instrument. 

Mutual District MESSENGER Co., 
Addressing and Distributing Circulars &c., &c. 
J. Hern, General Manager. 

New ENGLAND Butt Company, Providence, R. I 
Braiding Machinery for covering Telegraph, Tele- 
phone and Electric Light Wire, Single and Double 
bd inders and Braiders of every dese ription ; also Fine 

‘astings. Send for catalogue. 

O. W. Mappaus, New York. 
graver. 

Paine & Lapp, Washington, D. C. 
Patent Causes, and Solicitors of Patent 
PALMER WIRE Co., Palmer, Mass., pose New York. 
Galvanized Telephone and Te legraph Wire Iron and 
Steel Wire of best quality, Material, finish and con- 

ductivity. Write for quotations. 

Partrick & CarTER, Philadelphia, Pa. Electric 
Annunciators, Learners’ Instruments, Batteries and 
Telegraph and Telephone Supplies. Write for cir- 


Tel- 


Boston, Mass. 
D. 


Designer and En- 


seneemaye in 


culars. 
PHOSPHOR BRONZE SMELTING Co., Philadelphia, 
Pa. Telephone Wire, insulated and’ bare. 


RuopeE IsLaND TELEPHONE & ELEcTRIC Co., Provi- 
dence, R. I. Manufacturers of the Providence 
Telephone Switch Boards, Breckenridge Jacks, 
Wright Cable Clips, Howard Safety Appliances, &e. 

ScHLEICHER, Scuoumm & Co., Philadelphia, Pa. 
Mz — turers of the Otto Gas Engine. Write for 

catalogue. 


STANDARD ELEcTRICAL Works, Cincinnati, Ohio. 


| Manufacturers of Telegraph and Telephone Instru- 


ments, Magneto Bells, Switch Boards and Telephone 


| Exchange ‘Apparatus, Annunciators, Wire, Batter- 


ies, Insulators, Electric Light Wire and Supplies. 
Send for circular and prices. 

Swan INCANDESCENT ExLectric Lieut Co., 
York. Incandescent Lights, and Complete ‘Appar- 
atus. Send for illustrated catalogue. 

THe ANSONIA Brass AND Copper Co., New York. 
Pure Electric Copper Wire for Magnets, Telephone 
Lines, and Electric Light purposes, Office Wire, Zinc 
' Rods and Battery Copper. 


New 





Tue Bishop Gutta Percua Works, New York, 
Gutta Percha Insulated Submarine Telegraph C ‘ables 
Subterranean Telegraph Cables, Aerial Telegraph 
Cables, Lead or Hempen covered Torpedo Cables, 
Lead-covered Cables, Telephone Cables of all kinds 
—G. P. Office Wire, and Marks’ Compound Insulated 
be: &c., &c. Send for catalogue. 

H. ALEXANDER, Washington, 
ia Counselor in Patent cases. 

Tuompson-Hovuston Evecrric Lieut Co., Boston, 
Mass. Automatic Self-regulating System of Are 
Lighting. 

THE ELEctTRICAL SuPPty Co., 


D. C., Solicitor 


New York. Electric 


Light, Telephone and Telegraph Supplies. Send for 
price list and catalogue. 
TRENTON Iron Co., Trenton, New Jersey. Galvan- 


ized Iron and Steel Wire of all kinds for ‘Telephone 
and Telegraph purposes. Write for prices. 

TROPICAL AMERICAN TELEPHONE Company, Boston, 
Mass. Telephones and Telephonic apparatus, for 
Mexico, Central America, West India, and South 
America. 

Unirep States Evectric Lieut Co., New York. 
Arc and Incandescent Lights, complete and reliable 
systems, &c. Write for information. 

Unton ELEcTRIC MANUFACTURING Co., New York. 
Manufacturers of all kinds of Tele graph, Telephone 
and Electric Light Apparatus. Send specifications. 

ViapucTt MANUFACTURING Company, Baltimore, 
Md. Electrical Goods of every description. Electric 
Light and American District supplies. Send for 
price-list. 

Victor, Bishop & Co., New York. Platinum for 
all Manufacturing, Chemical and Electrical pur- 
poses. Send for prices. 

WEsTERN ELectric Co., New York, Boston, 
Chicago. Telegraph and T elephone A 
Supplies of every description. Send for catalogue. 

Wm. A. Harris, Providence, R. I. The Harris- 
Corliss Steam Engines and Light and Heavy Cast- 
ings. 

Watts, CAMPBELL & Co., Newark N.J. Improved 
Corliss Steam Engines. Se nd for catalogue. 

W. R. Pore & Co., Baltimore, Md. Telegraph, 
Telephone, and Electric Li “ht supplies. The best 
of everything, and at lowest prices. 

NATIONAL Evectric Company. Washington, D. C. 
Electrical supplies and apparatus. 

Royce & MAREAN, Washington, D.C. Dealers in 
Meo tees apparatus, Telegraph and Telephone sup- 
plies 


and 
Apparatus and 





Average Market Quotations of Battery 
Supplies for the Week Ending March 
20th, 1884, 


Leclanche Disque Cell, complete. . - -$1.25 
" Prism ‘* . $1.67 
a Prisms, per pair......... $1.00 
si Carbon Mounted........ poe BUC. 
GRE COVE vo cincvtevcss 12¢ 
- Sal Ammoniac, in bag........ 8c 
o Porous OG... 6. sccecccces $1.10 
ee fos, Ee Oe 18c. 
~ Amalgamated Zinc.......... 10c 
m Rubber Bands, per pair. Teer 6c. 
Chlorine Battery, per fatima cae $1.25 
Law Battery, pert cell... ..ccccsssee $1.25 
Jar and its Rubber Ring ...... 25c. 
‘** Cover, with small Carbon sealed i in Bde. 
‘* Large Carbons, cach ........... 20c. 
** Carbon Connector....... tannic 12c. 
** Zinc Connector... .....0..0606 age” “ae 
ge. 2 | Seen 12c. 
** Zinc and its Rubber Ring....... 12¢ 
Bergman & Haid, per cell............ $1.20 
Crow foot, 6x8, per cell................ 75c 
SIN oo SRG ivkes eacdceveeees 30c 
SE ie dincicss Vacigneancdes 15c 
DY i EE Rabe accennveranananans 25c 
Sal Ammoniac, > ee 15¢ 
Biue Vitriol, per TW........ so. soceces 10c 
- i ee Oe, DOWD oss k.ddae 5$¢ 
Sulphate of zinc......... nic aacdea ..10¢ 
Battery syringe..........scccesees - -$1.90c 
Cs A. ne --.20¢ 
Hydrometer... ................ 50c. 


‘Send to our advertisers for price lists. 





Average Telephone Stock Quotations, for 
week ending March 20th, 1884. 


Highest. Lowest. 


American Bell Telephone Co..179 164 
Central New York Telephone 

and Telegraph Company. ...164 160 
Empire State Telephone and 

Telegraph Company .......195 187 
Hudson River Telephone and 

Telegraph Company .......100 92 
New York and New Jersey 

Telephone Company....... . 86 74 
Mexican Telephone Company.. 24 2} 
New York and Pennsylvania 
_ Telephone Company........ 76 67 
Southern Bell — and 

Telegraph Company........ 125 120 
Tropical Telephone ‘ompany.. 2 24 
Central Union Telephone Co. ..100 90 


Iowa Union Free 90 
— and Kansas Telephone 


éeeeeaa's f 80 

United “Telephone Co. (Kansas 
and Missouri).......... 80 

Bell Telephone C ompany, ‘of 
ere 160 150 
Wiscunsin Telephone Company 120 115 
Cumberland Telephone Co ....100 95 
Great Southern Telephone Co..100 92 


Michigan Telephone Company .100 i 


Chicago Telephone Company...290 280 
Erie Telephone Company..... 41 36 
Union Telephone Company. ..100 95 
Southern New England Tele- 

phone Company............165 160 
New England Telephone Co.... 5% 46 
Chesapeake & Potomac Tel. Co, 100 95 
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ELECTRICAL AND MECHANICAL ENGINEER, Very ex- 
perienced in designing dynamos and lamps, &c., 
&c., wants position as electrician, with already 
established or now forming company. Address 
** Electrician,”’.P.O. box 88, Greenpoint. L. I. 





The Ansonia Brass & Copper Company of 
New York, manufacturing what it 
calls ‘‘ acme bronze” wire, especially for tel 
egraph and telephone purposes, which is 
highly spoken of. Lake Superior copper is 
used in its construction. 


is now 





Neatly-bound volumes (half-yearly) of the 
ELECTRICAL Review will be sent, 
prepaid, on receipt of $3; also the latest im- 
proved self-binders for the ELEcTRrIcaL RE- 
VIEW, or any other electrical or scientific 
journal published in this country, for $1. 
Delano & Company, publishers, 23 Park Row, 
New York, N. Y. 





WaANTED.—First-class men on burglar 
ularm, hotel and house annunciator work; 
also first-class electrical instrument makers 
in western city. Permanent positions to right 


men. Address, with reference, giving expe 
rience, D., care Electrical Review, 23 Park 
Row, N. Y. 





INCANDESCENT LAMP 
ISUL } 
WANTED. 

Inventors of Incandescent Lamps wishing 

to sell patents can send description, terms, 


and specin en lamp to H, care of ELecrrioan 
Review, 23 Park < Row, New York. 


THIRD EDITION NOW READY. 
FXLECTRIcITY 


In Theory and Practice, 
nthe Elements of Electral Eneinerine 
Lieut. BRADLEY A. FISKE, U.S.N. 


PRICE $2.50. 
8vo, Cloth, 180 Illustrations, 
Copies sent postpaid by mail, on receipt of price 


D. VAN NOSTRAND, Publisher. 


23 Murray and 27 Warren S 











‘reets, NEW YORK, 


Complete Catalogue of Electrical Books will be sent to 
any address on application. 


postage | 


| 

The principal New York office of the 
-almer Wire Company will be found here- 
after at No. 15 Cortlandt Street, Room 20, 
Smith Building, four doors from Broadway. 
Frank B. Knight, general agent. 





WANTED. 





Four live, young, practical telephone men as 
managers, Minnesota and Dakota exchanges, 
averaging one hundred subscribers. Bond of 
$500 required. Work required: Construction 
and repairs, collections, and night operator. 
Apply, giving references, experience, and 
salary expected, to A. C Temple, Genl. Supt. 
| Erie Telegraph and Telephone Co., Minne- 
apolis, Minn. 


CONNOLLY BROS., 
Patent Attorneys 


AND SOLICITORS. 


MORSE BUILDING, 


Cor. Nassau & Beekman 
NEW YORK. 
PHILADELPHIA, PA., 


Mutual Life Insurance Building, 
10th AND CHESTNUT STREETS. 


WASHINGTON, D. C. 


sia 3. STRESS TF 
ELECTRICAL CASES A SPECIALTY. 





Streets, 





- WAAKOCTPMPOBAHHbIE KATAAOLY | 


| yo nem 
ee 















Extra Black, Blue Black, and 
Co; pying, af all’of superior qua- 

uty ming Special ex- 
"i Loot in fhe essentials of 


Mataitye Ce olor and Due 
rability. Circulars f 


fvison. Blakeman, Taylor & Co., N. Y- 





~<aee XFCE ed 
IN FIRST CLASS STYLE AND WT, 


0.W. (j 
INSTR AD VIGNE QW 


PARK ROW NEW YORK?” 











Tue Mitrrary Tevecrarn 


DURING THE CIVIL WAR. 


BY WILLIAM R. PLUM, LL.B. 


Two Volumes, Cloth, Illustrated, $5.00 


DELANO & COMPANY, Publishers, 
No. 23 PARK ROW, 
P.O. Box 3829. NEW YORK. 


BERNHARD LISSER, 


S. 14 NEU KOLLN WASSER, 
Berlin, Germany, 


Is prepared to represent the best Electrical and 
Technical Corporations in Germany. 
Wil sell good Patents and import Electrical 
Goods, 
Large, beautiful Rooms with Engine 
Power for Exhibitions, 
—BEST OF REFERENCEs.— 












MUTUAL 


DISTRIGT MESSENGER GOMPANY, 


—) OF BOSTON. (— 


Principal Office, Old State House, State Street, Boston, Mass. 
J. M. PRENDERGAST, President, 
D. J. HERN, Gen. rama W. H. SMITH, Sup’t 


T. H. ALEXANDER, 


Solicitor and Counsellor in Jatent Cauces, 
607 7th St., Washington, D. €., 
OPPOSITE PATENT OFFICE. 
Twenty-three Vears’ Practice. 


Expert examinations and opinions, relating to 
infringements, Validity aud Scope of Patents, Ca- 
veass, Designs, Trade-Merks, European and © 

adian Patents. Forinform: ition on Patent matter "Sy 
Be nd stamp for my ** HIN: S TO INVUNTORS.”’ 


PAINE & LADD, 


HALBERT E. PAINE, Late Pomentestonsr of 
Patents. STORY B. LAD 
Attorneys in Patent yp 
And Solicitors of Patents, 
WASHINGTON, PD.¢ 


JUST OUT. 
Electricity, Magnetism 


Handbills, delivered os bg Street, $1.00 per. 10% 09 P AND 
in the Stores, 1-50 «: Electric Telegraphy. 


Uv naddressed c irewlars, dn envelopes) 3.50 
= A Practical Guide for Students, Operators 


2,000 to 5,000, 
3. and Inspectors, 


 THOMASD. LOCKWOOD, 


PRICE, $2.50 
$79 PAGES, WITH 150 ILLUSTBATIONS. 
D, VAN NOSTRAND, Publisher, 
23 Murray and 27 Warren Sts., N. Y 
Complete Catalogue of Electrical Works will be 
sent to any address On application. 


DEPARTMENT FOR THE 


Addressing and Distribution of Circulars. 





NOTICE TO ADVERTISERS AND OTHERS. 

We have in our employ experienced persons to 
address, fold and envelope advertising matter for 
distribution by mail or by our messengers. 

We distribute Circulars, Handbills, Notices, etc. 
PROPERLY, and at less rate than can be done by 
any other manner, considering the thoroughness of 
our work. 

SPECIAL arrangements made for any respectable 
kind of service; weil drilled and neatly uniformed 
messengers employed to do the same. Will furnish 
estimates for delivering circulars, etc , 10 any city 
or town in Massachusetts. 


OUR RATES ey? Pgh 
FOLLOWS : 





IN BOSTON ARE 


Addressed Circulars, - 7.00 sad 

2,000 to 10, 0), = 6.00 a 
» 9,000 to 25,000, 5.00 on 

Pamphlets, (small), detivered on Street 4. 50 

in Houses 6.50 oe 

on Street 6.00 soa 

in Houses 8.00 8 ** 


Our price for addressing, folding, and mailing, 
(including envelopes and postage) is $20.00 per 
thousand for ordinary circulars of not more then 
2ounces. Speciai rates on lots above 10,000, and 
on books and other heavy advertisinz matter 


o (large) 
oe i 





THE TROPICAL AMERICAN TELEPHONE CO., (Lim:tep.) 


SoLE AvurHorIzED EXporrTErs OF 


Patented talento & Telephone Apparatus 


FROM THE UNITED STATES TO SOUTH AMERICA, CENTRAL AMERICA. 
MEXICO, AND THE WEST INDIA ISLANDS, 


No. 95 Milk Street, Isoston, Ma iss., TD. S. A. 





THE “MORSE” LEARNERS’ INSTRUMENT THE BEST, 


e ri ce g$ 3. 7 5 comnttate Witte Deters, Dest: of Ie 















struction, Wire, Chemicals and all 
necessary materials for operating. 








‘Morse * ’ Instrument alone, without battery... ......... 00: eee eee cece cnet eter e ee ecenenaeenseereeerens $3.00 

‘Morse ” Instrument without battery, and wound with fine wire for lines of one to fifteen miles...... 3.75 
Cell of battery Complete... ....cccecceccccecccccccecceseccs ses 0etecereeseerers sreseenrseteerereessssees 

‘Morse Learners’ Instrument without battery, sent by mail ere kee ok, Sn oy OC Apr Ee 


( Battery cannot be sent by mail.) 








[> Goods sent C. O. D. to all points if one-third of the amount of the bill 
is sent with the order. Remit by Draft, Postal Money Order, or Registered 
Letter. Favorable arrangements made with Agents everywhere. 

t=" We will in every case refund any remittance made us for these 
goods, if they are not feund to be entirely satisfactory. 


You are sure of getting the BEST THAT IS MADE 
if you select the “ MORSE.” 


The ‘**Morse” 


is a full size, well made, complete MORSE TELEGRAPH APPARA- 
TUS, of the latest and best form for learners, including handsome 


Giant Sounder and Curved Key, and a large Cell of the best Gravity Battery, latest form. 


IT IS THE BEST WORKING SET OF LEARNERS’ INSTRUMENTS FOR SHORT OR LONG LINES, FROM A FEW FEET 


UP TO TWENTY MILES IN LENGTH, YET OFFERED. 


J.H. BUNNELL & CO., 


No. 112 Liberty Street, New York. 






















NOW READY. 











The Galvanometer and 


lts Uses. 











BY T. eee. 


h — 


144 pages, > large clear 
type, and fully illustrated with diagrams ot 
connections, engravings of apparatus, 
etc. Price, $1.50. Sent by mail, 
Postpaid, to any Address upon 





Electrical_Measurement §TORAGE AND LIGHT CO. 


Faure’s Storage Batteries, 


MASSACHUSETTS, RHODE ISLAND 
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~ Viaduct Manufacturing Go. 


OF BALTIMORE. 
(Successors to late firm of Davis & Warts.) 
A. G DAVIS, President. 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light and 
American District Supplies. 


SEND FOR ILLUSTRATED CATALOGUE, 


MAGNETO SIGNAL BELLS. 


NO BATTERY REQUIRED. 
$4, to $6, each. Discount on larae lots. 








LINE 


——} 





THE ELECTRIC 





95 Milk St., Boston, Mass. 


Organized under the Laws of Massachusetts, 











OWN THE PATENTS FOR 






Electrical Enurgy Accumulators, 


FOR 





AND CONNECTICUT. 


















receipt of price. 








Every Teiegraph Office Manager, 
or Telegraph Operator, every Tele- 
phone Central or District Telegraph 
Manager, every Student of Electrical 
Science, every person having charge 
of Electric Light Plant, or other Elec- 
trical Arrangements and Apparatus, 
and every person who takes an inter 
estin Electrical Matters of any kind, 
should read 


T. D. LOCKWOOD'S 
" Flecttical Measurement = Galvancmeter,” 


It is the only book which EXPLAINS in PLAIN ENG- 
LISH and without algebraic formulae all about Electric 
Measurement and the Use of Galvanometers, besides 
giving fully detailed and illustrated description of 


GALVANOMETERS & RHEOSTATS, 


with all diagrams of connections required in using them, 
and the plain and simple reason why for everything. 

In this remarkable book the whole subject of Electrica 
Measurement is made so clear and plain that ANY ONE 
can easily understand every explanaticn, and can practi 
cally make electrical measurements without difficulty, anc 
especially without “ doing” sums in algebra. 





PUBLISHED BY 


J. K. BUNNELL & CO. 


(12 Liberty Street, New York | 
TO WHOM ALL CRDERS SHOULD BE SENT. 


Manufacturing Licensees of the AMERICAN BELL TELEPHONE COMPANY, 






STANDARD ELECTRICAL WoRKS, 


—MANUFACTURERS OF— 


Telegraph and Telephone Instruments, 


EXCLUSIVE MANUFACTURERS AND taTENTEES OF THE 


“CELEBRATED POST” (xew cear wurrL) MAGNETO BELL, 











Boards 
MANUFACTURERS OF 


House and Hotel Annunciators, and Burglar Alarms, &c., Same Furnished and Put up to Plans and Specifications, 


LARGE STOCK ON HAND OF 


Wires, Batteries, Insulators, Electric Light Wire and Supplies. 


Send for Illustrated Catalogue and Special Prices, 


STANDARD ELECTRICAL WORKS, 


Magneto Bells, Switch and Exchange Apparatus, 


Cincinnati, 









American Bell 


THEO. 
Gent Mc 


LINE 


WM. Il. FORBES, 
President. 


GROUND 


‘- a oe 


N. 


[. (i. TILLOTSON & CO, 


Manufacturers, Importers and Dealers in 


RAILWAY 


SAPORTAS & WARRING, 


58 & 60 Exchange Place, 
NEW YORK. 


Edison Electric Light Co. sien 
Ediscn Co. for Isolated Li ig atinn. 


One Co. 


R. DRIVER, 


Shes r. 


Telep 


VAIL, 
mager. 


N 


W! 


a\ ArvAyY ln & 7 le hone Edison Dluminating Co. of New York. 
CloY és bes Oe G WisiiU Edison Electric Light Co. of Europe .. 
~ 


Brudh (Parent Co.).......ssecccsses. 

Brush illuminating Co. of New York. 
United States Electric Light Co 
U.S. Electric Illuminating Co. of U.S.. 
Fuller Electrical Co. (preferred stock). 


SUPPLIES 


This Company owns the Original 






















All persons using telephones not licensed by this C 


Sul extent of the law. 





No. 95 MILK STREET BOSTON, MASS. 


are liable to prosecution, and for damages for infringement, and will be prose cuted according to the 


Patents of Alexander Graham Bell 
for the Electric Speaking Telephone, 
and other patents, covering improve- 
ments upon the same, and controls, 
except for certain limited territory, 
under an arrangement with the West- 


OF EVERY DESCRIPTION, Fuller Electrical Co. (common styck.). 
QUOTATIONS FURNISHED OY APPLICATION. 


Nos. 5 & 7 Dey St., NEw YorK. 


New Enccanpb Butt Co 





ern Union Telegraph Co., the Gold 

and Stock Telegraph Co., the Ameri- 

can Speaking Telephone Co., and the PROV ILDEITCE, Ee. Ir. 
7 


MANUFACTURERS OF 


BRAIDING 
MACHINERY 


FOR COVERING 


Telegraph, Telephone and 
Electric Light Wire: 


Harmonic Telegraph Co., the Patents 
owned by those Companies, and is 
prepared to furnish telephones to the 
citizens of the United States through 
its local Licensees, on the following 


"EXCHANGE 
PRIVATE LINE, & 
SPEAKING TUBE LINES 


Those desiring instruments on Pri- 
vate or Speaking Tube Lines, or con- 
























nections on Exchanges, will please 

apply to the nearest Licensed Fx- ALSO 

) change, when their case will be brought | 

Boe lace fhe er SINGLE AND DOUBLE WINDER) 





Company. 








Braiders of every deserting, 
For Silk, Worsted and Cotton Braid. 
FINE CASTINGS 


A SPECIALTY. 


Any further information will be 
gladly furnished on application to the 
Company at dis office, 






















‘ompany, are pene respectfully notifiea, that they 
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e Automatic Cut-Off Engine 








MANUFACTURERS OF 












BRAS i, nh Co CONTRACTS 
| practical treatiseon Steam ff PROMPTLY 
| EXECUTED. 


IN EVERY VARIETY OF ° 


}HEETS, ROLLS, PLATES, 
WIRE, RODS & BLANKS 
OR SHELLS, 


Pure Lake Superior Copper Wire 


A SPECIALTY, 


BATTERY ZINCS. 
TORRINGTON, Litchfield Co., 


CONN., U. S. A. 


ee 


Lipper «he aie ee i 
eel 


speeds. Highest attainable economy in consumption of steat, and superior regulation guaranteed. 


Address, BUCKEYE ENGINE CO., Salem, Ohio; or 





THE PAYNE | D. L. DAVIS, Sales Agent, 23 S. Canal Street, Chicago, Ill. 


= and Double Valre Automatic a | WATTS, CAMPBELL & CO,N*W4R* 
ZS | | 


MANUFACTURERS OF 
seas) an ree 
ud 7 i 
a’ 


e Je 
larity of speed and economy 


Shceend < or Vertical, Direct Acting or Beam, Contunion, Non-Condensing or Compound 
SEND FOR CIRCULAR. 


The IDE Automatic Engine. 


FOR ELECTRIC LICHTING 
UNEXCELLED. 





Improved Corliss’ 





Will guarantee 20 per cent. better regulation with | 
our single slide valve automatic engine than can be at- | 
tained by any other engine in the market. For| 
sale by E. P. Ham ,0n & Co., 36 Cortlandt St., N.Y., | 4 geile 
Hill, Clark & Cc _ ston, Mass. Write for Circulat | : 

No. 36. B.W. P ayne & Sons. Box 1450,Corning,N.Y. 


MAGNET STEEL 


AND ALL KINDS OF 


IN FULL VARIETY. 


Sizes varying from 30 to 2000 H P. 


Preferred above all others by 
the United States and Brusi 

















CHROME CAST STEEL. 


STEEL for MAGNETS! 


A SPECIALTY, 


And warranted superior to all other branas 


CHROME STEEL WORKS, 
Brooklyn, E. D., N. Y. 








Tt, 
Hi} 


antonio 
ann my, 


FOR DURABILITY UNEQUALLED. 


amet 


Cc. P. HAUCHIAN, 


Superintendent. 


S. H. KOHN, 
Proprietor, 


CHARLES WILLIAMS, JR. 


{Established 1856.1] 


Nos, 109-115 COURT ST., BOSTON, MASS. | 


§ 


“iG / / / | 


A. L. IDE, SPRINGFIELD, 


~ 








ILLINOIS, U. S. A. 


ea GDS A = 9) 2 Os Koo. 





AUTHORIZED MANUFACTURER OF = 


~ DanoLleat riefilachin air: 


Fitehburg 


VICTOR BISHOP & 


IMPORTERS OF DIAMONDS, 


mu, ea (0.2 


Magneto, Crank and Push Button 


CALL BELLS, 
ELECTRIC BELLS, | 
DISTRICT BELLS | 


AND 











| 
Switches for Exchanges, | 


Annunciators, &c. 





| 
Telegraph and Electrical | 
Instruments, Batteries, Wire, 


Insulators, and Telephone 





PLATINUM 


For all Manufacturing, Chemical, Electrical, | 
Dental, and Laboratory purposes. 


Victor Bishop & Co., 


ESTABLISHED 1837. No, 33 MAIDEN LANE, NEW YORE 


Supplies of every description 


JARVIS ENGINEERING CC., 


BOSTON. 
Boilers Set with the Jarvis Pat- 
ent Furnace to burn Pea Coal!. 
Screenings or Slack without a 
blower. Send for Circulars, 











_/H. M. RAYNOR, 
“| No, 25 Bond Street, 


These engines are carefully constructed for heavy and continuous duty at medium or high rotative 


|GEO. A. BARNARD, Eastern Sales Agent, Astor House, N. Y.| 


Sr Ea 


—_—_ AWONO93 i83HOIH 


1s 


A. C. NORTHROP, 


Waterbury, Conn. 


Iron and Brass Machine Serews 


ZING IN SHEETS AND PLATE FOR 
ELECTRICAL PURPOSES. 
Paris for Telegraph and Telephone Instruments, 
AANUFACTURED FROM 


Iron, Some, Seal, or Zins. 





Opportunity to Estimate on patented articles 
from Sheet Metal. Rod or Brass Castings, respect- 
fully solicited. 
















New York. 


EsTABLISHED 
| 1859. 





All Forms 


FOR 


ALL PURPOSES, 


Wholesale and Retail 





ESTABLISHED 1864, 


WILLIAM A. HARRIS 


MANUFACTURER OF 


HARRIS-CORLISS 


STEAM ENGINES 
| With Harris’ Patented Improvements 


ALSO 


Light and Heavy Iron Castings 
PROVIDENCE, R. I. 


Send for copy ** Engineers’ and Steam 
| Users? Manual, by John W, Hill, M. Br. 
Price, $1.25, 


“OTTO” ene 
ENCINE 
OVER 10,000 IN USE. 
Started Instantly by a Match, 


When Stopped all Expense Ceases. 


Works wee ut 
boiler, steam, coal, 
ashes or aite md: 
ance. Successfully 
} adapte d instead of 

steam power in 1 
industries and < 
fers special adv: = 
tages for running 
pa Sa al machin- 

ry for Telegraph 
| and a Telephone as well as s Lighting? purposes. 


Built in Sizes of 1,2, 4, 7,10, 15 & 25 ind. H. P. 


‘SCHLEICHER, SCHUMM & CO. 
N. E. cor. 33d & Walnut, Phila. 
Branch Office; 214 Randolph Street, Chicago. 


kz CHICAGO INGULATING C0, 


122 LA SALLE ST., CHICAGO, ILL., 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND ELECTRIC LIGHT 
INSULATORS. 


Electric Lighting Co.’s for regu- | 





| 
| 
| 




















Including ** The Fiske & Mou High Re- 
sistance Insulator, which, for long lines or 
wherever high insulation is required, are unequaled. 

We inviteattention to our new ‘ ‘SCREW KNOBS” 

“COMBINATION HOOKS,” as superior to and 
cheaper than any aan Correspondence solicited. 








14 
Electric Manufacturers and Miscellaneous| 


STOCK EXCHANGE, — 


9 NASSAU ST., N. Y.| 


_, Daily Sales of Telephone, Electric Light and | 
relegraph Stocks, also Stock of Manufacturing 
Railroad, Mining and Gas Companies and miscella- 
neous securities of every description. 





For rates of commissien, terms for listing daily 
quotations and other information, address, 


ALBERT H. JOCELYN, Sec., 
DUNCAN BUILDING, 
ll Pine Street, NEW YORK. 


TO INVESTORS. 


The Kerrn Erecrrio Company having 


Us, ; | & 
Listing securities of a general character solicited. s 
| 


| 
| 





se- | 
cured and paid for valuable patents covering | 
i complete system of Electric Lighting, and 
having demonstrated the economy and relia- 
bility of their light, are now prepared to push 
its introduction with the utmost energy. For 
this purpose a limited amount of the stock is 
offered for sale at $20 per share. Yor full 


particulars address, 


Patent Finished Insulated 


EUGENE F. PHILLIPS, President. 


HLECTRICATL REVIHW. 


nenca EHeeleal Wor 


THE 


a” 






MANUFACTURERS OF 


Electric Wires, 


TELEPHONE AND ELECTRIC CORDAGE, 


ELECTRIC LIGHT WIRE 
MAGNET WIRE, 


PATENT RUBBER COVERED WIRE, OFFICE AND | nel 


“ANTLINDUCTION AERIAL AND UNDER. | The BEST Open Cireuit Baitezy in the 
World and the CHEAPEST, 


GROUND CABLES ETC., ETC. 
OFFICE AND FACTORY : 
Combines all the advantages of the best of th« 
thors, without any of tcir disadvantages, 


No. 67 STEWART STREET, 
PROVIDENCE, R. |. ‘Thousands sold monthly. Send for circular. 
Manufactured and sold by the 


LAW TELEGRAPH CO,, 





W. H. SAWYER, Secretary and Electrician. | 
| 





* AUSTIN GALLAGHER, 
DrexeEt Bui.pina, 
Cor. Wall and Broad Sts., N. Y. 


* Refers to Proprietors of the ELectrica. Review. 











| 









These carbons are made of the 
BEST MATERIALS, 
and with the latest improved machinery, of amy | 
required degree of hardness, and can be 
used in all makes of Electric Lamps. 

The regular sizes, 12 inches long, run from 4% inch | 
to Linch in diameter, varying by sixteenths. | 
Special LENGHTS and SIZES to Order. | 

A large and complete stock always on hand. | 

The want of a high order of battery plate has | 


| 
| 


long been felt. Those wishing such would do well | Sept 16, 1879, acknowledged the Best 
| use for Telephones, Annunciators, Call Bells, etc. 


tu use the 


BOULTON PLATES. 


Special attention is given to the manufacture of | perfect Key ever placed before the telegraphic pro- 
: ; : ‘ . | fession ; endorsed by hundreds of the most expert 
Price Lists and full information furnished on ap- | telegraphers in the country 


all sizes to order. 


plication. | 


BOULTON CARBON WORKS, | “orespontence solicited 


PAYNE AYENUE, 
CLEVELAND, 0. 








He CM 
it 









ELECTRIC COMPANY. 
Telegraph Sounder and Key. 


Not prepaid, $1.50. Prepaia, $2.00, 








NEW ELECTRIC CALL; 75e.; NEW ANNUNCIATOR 
DROP, 75c.3 NEW SOUNDER, $1.00; NEW SELF- | 
CLOSING KEY, 75e.; PUSH BUTTONS, 20c. prepaid; | 
6 DROP ANNUNCIATOR, COMPLETE, $6. | 
Batteries, Wire, etc., for the above-named instru- 
ments. Liberal Discount to the trade. 


—— 


The undersigned have thoroughly tested the 

“ Lockwood & Foster Telegraph Sounder and Key,” 

and Electric Bell, and find them both reliable, prac- 

tical, working instruments. We therefore endorse 
them as the best and cheapest in the market. 

Signed, Tue FREEMAN EvectTRICAL MF’e Co., 

Ss. D. Mort, 181 William Street, N. Y. 

Electrical Draughtsman and Expert, hs 

59 Astor House, N. Y. 

We guarantee our Telegraph Sounder and Elec- 

tric Call to work further with same battery power 

than any other sounder or Callin the world, Send 

for circular and remit for sample with your order. 


¢@ AGENTS WANTED. et 
Lockwood & Foster Electric Company, | 
21 PARK ROW,N.Y. | 


| Not the Cheapest, but GUARANTEED THE BEST. 


| Price, $1.50 per cell. 


114 SOUTH 2d ST., PHILADELPHIA, PA. 


RLEGTRIC MN'F'G C0., : 


Telegraph, Gold = St0cKk, — ssnurscrunee or suremion 


Students and Inspectors Portable Wheatstone Bridge 





PARTRIGK & GARTER, ‘2 Futon St: New Yor’ 
Philadelphia, Pa, | FO LA NCHE 


MANUFACTURERS OF 


Telephone, Telerraph 


And Electrical Instruments and Supplies. 


COMPLETE OUTFIT ONLY $5.00. | 


- 


The Fitch Chlorine Buttery, patented | 
Battery in 








Liberal discount to the trade. 


The Acme Steel Lever Key, best and most 





Price by mail, $300. 
The Original Giant Sounder, price $4.00 by 
Send for our catalogues and price lists. 


Battery, Complete. Size of Jar, 6x4} inches. 


THE CREAT 


TELEPHONE BATTERY. 


The Standard Open Circuit Battery of the World. 


IVER 500,000 CELLS NOW IN USE IN THE UNITED STATIS 
AND 1,000,000 IN EUROPE. 
ADOPTED BY ALL THE 
| e 
Telephone Companies. 
THE SIMPLEST, CLEANEST, MOST DURABLE, 
ZOST ECONOMICAL. 
seware of Infringements and Cheap Imitations 


LECLANCHE BATTERY CO. 
149 W. 18th St., N. Y., or 
L. G. TILLOTSON & €0., 5 & ¥ Dey St., N. Y. 


rism 


PARTRICK & CARTER, 


Telephone, Telegraph & Electrical Instruments 


and Supplies of every description, 





UNION 


Factory, 7 & 9 Bond Street, 
NEW YORK, 


Manufactures all kinds of 









DISTRICT & DOMESTIC APPARATUS. 
AND 


PLATES. 


and Galvanometer Combined 


DEALERS IN 


ELECTRICAL SUPPLIES 


OF EVERY DESCRIPTION, 


BEST COODS. LOWEST PRICES. 





| 
Lines Equipped with Quadruplex and Duplex | 
Systems (patents protected). 


Invited. | 


BUFFALO, N. Y. 


Correspondence 


" 


‘Law Battery. 
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BERGMANN & HAID BATTERY, 
The Greatest Open 
Cireuit Battery 

in the World. 
Superior to the Leclan- 
che and all others, for 
Telephone, Annunciatcr, 


Burglar Alarm, and all 
open circuit work. 


Price (corplete) $1.20. 














Liberal discount to 
dealers. 


Send for descriptive Cir- 
cular and Price List. 


EERGMANN & CO. 
Electrical Works, 
292, 294, 296 & 298 
AVENUE B, 
NEW YORK, N. Y. 





iy §Oct. 16, 1883. 
«Nov. 20, 1883, 


ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


—7oRn— 


Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


-AND— 


ANNUNCIATOR WIRE, 
Magnet Wire and Flexible Cordage, 


200 & 202 N. THIRD ST., 


PHILADELPHIA, PA. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 


Insulated and Bare. 


Pat 












clin 
, (yp 42? 
ae Pcsspehoe- Bronze. 
Combines High Electrical Conductivity and Resist 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17, and 18, Stubs’ Gauge. 
The Phosphor-Bronze Smelting Co, (limite, 


512 ARCH ST., PHILADELPHIA, PA. ’ 
Owners - of - the - United - States - Phosphor-Bronze - Patents. 
Cole Manufacturers of Phosphor-Bronzo in the United States. 


ICLIGHT .\ 


SUPPLIES \ 
I 





CTR 


TELEPHO 


TELEGRAPH 











SPIRAL 
TELEPHONE 
WIRE. 

Fon Long Shor Distaate Telephone 

















Patents allowed April 24, July 25, 1883. 


American Spiral 
Telephone Wire Company, 


43 Milk Street, 


Boston. MASS. 
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THE | 


TRENTON IRON CO. 


MANUFACTURERS OF 


GALVANIZED IRON WIRE | 


OF VARIOUS GRADES FOR 


Telegraph and Telephone Lines, 


WORKS AND OFFICE AT | 
TRENTON, NEW JERSEY 
£ NEW YORK OFFICE: 
Cooper, Hewitt & Co., 17 Burling Shp. 
PHILADELPHIA OFFICE: 
21 NORTH FOURTH STREE7. 





| 
| 


| 
| 





TELEGRAPH POLES 


From 25 to 60 Feet in Length. 


Seasoned ready for immediate delivery. The Larg- 
est and Best Selected Stock in Michigan. We 
quote prices delivered at any Railroad 
Station in the United States. 


BROWNLEE & CO., 


DETROIT, MICH. 


{Please mention this paper.1 


HANDSOME POLE S&d0Rapie. 








| 
| 








CANADIAN CEDAR POLES, the best 
in use; live 25 to 35 years: good ap- | 
pearance, Prompt delivery at Buffalo. 
Black Rock or Suspension Bridge, N.X. 
Cheap for spot Cash. Adlress. | 

HARVEY STAFFORD & CO., | 
ACTON, Ont., Canada. | 


| 
ROYCE & MAREAN, 





| 
ELECTRICAL APPARATUS, 


Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, | 
Opp. Willard's Hotel, WASHINGTCN, D. C. 


Correspondence Solicited. 





National Electric Company, — 


ELECTRICAL SUPPLIES 
AND APPARATUS, 
1413 G STREET, WASHINGTON, D. C. 


Estimates furnished. Correspondence solicited. 


W.R. POPE & CO. 


Corner North & Lexington Streets, 
BALTIMORE, MD. 


Telegraph, Telephone and 
Electric Light Supplies. 


THE BEST OF EVERYTHING 
AND AT LOWEST PRICES, 








| Bi 





WORKS. 
SAMUEL BOARDMAN, Agent.) 





Original and only M fact in the United States. 


GUTTA-PERCHA INSULATED 
Submarine Telegraph Cables, 

50 Regular Sizes. One to Ten Conductors. 
Subterranean Telegraph Cables, 
Hempen-Armored Covered. 

Aerial Telegraph Cables, 

Lead or Hempen Covered. 
ANTI-INDUCTION 
Telephone (Lead-Covered) Cables, 


&s used by the Metropolitan Teleph & Telegraph Co. 


Torpedo Cables, 
Recommended by the European and South American 
yovernments. 


Lead-Covered Cables, 
For Canal and Streamlet Crossings. 
Gutta-Percha Office Wie, Sesting and Connecting 


re, 
For Subaqueous Mining and all other Electrical purposes. 


Mark s Compound Insulated Wire, 
or Office, Outdoor, Underground, and Battery Use. 
G. P. Office Wire, Cotton-Covered. 
ALSO HAVE ALWAYS ON HAND: 
Wires of every variety of Insulation, 
Magnet Wire, Telephone Flexible Cords, Flexible 











| Elevator Cables, Electric Coney Burglar-Alarm 


and Annunciator Wire, Electric Light Wire, Cord- 
age and Cables, Lead-Covered Wire, and every 
description of pure Gutta-Percha_ goods, Gutta- 
Percha Sheet, for Cable Splices; G. P. Chemical 
Vessels for Acids, etc. 


Agents for Reception of Orders and Sale of Goods: 


L. G. TILLOTSON & CO., 5 & 7 Dey St., New York. 
WILLIAM HEATON, 503 Chestnut St., Phila. 








Thirty-three years’ experience has taught us that 
neither the electrical nor mechanical qualities of 
either Gutta-Percha or Copper deteriorate by long 
working or submersion, consequently the best form 
of a Submarine Telegraph cable will be that in 
which these conditions were fulfilled. —- Extract from 
Cables, by Willoughby Smith. 

MANUFACTURED BY 
The Bishop Gutta~Percha Works. 
Address all communications to 
W. W. MARKS, Superintendent, 
420, 422, 424 & 426 East 25thSt., N. Y. 
OFFICE AT THE WORKS. 


Rhode Island 
Telephone and 
Elecric Co, 


PROVIDENCE, R. I., 


MANUFACTURERS OF THE 


Providence Telephone 
Switeh-Boards, 


BRECKENRIDGE JACKS, 
Wright Cable Clips, 


Howard Saltiy Appliane, 


For protection to telephone subscribers 
against Lightning or Electric Light 
currents. 

Dealers in Electric Appliances of 
every description. 

Manufacturers and constructors of 
Lightning Rods upon scientific prin- 
ciples. 

Licensees of The Time Telegraph 
Co. of New York for the New England 
States. Energetic men with capital 
wanted to form local plants in territory 
not yet disposed of. 

Correspondence solicited from im- 
ventors, or parties having electrical 
novelties, with a view either to pur- 
chase or introduction as agents. 


‘eport on 























= . 
HENRY HOWARD, President. 
(. T. HOWARD, Treasurer. 


J. W. DUXBURY, Sec’y and Gen. Manager. 
F. H. GARDINER, Assistant Manager. 


ELECTRICAL REVIFLTW . 


The Bishop Gutta-Percha|- 





W. C. DEWEY, 


W. FRENCH, 
Treasuret . 


President. 


FRANK F,. BULLARD, 
Gen’! Manager. 


LMER WIRE COMPANY 


PALMER, MASSACHUSETTS, 





PA 





CALVANIZED 


Telegraph & Telephone Wire 


In Long Lengths, by our Continuous Process, and Pronounced by all Users as 
Unsurpassed in 


QUALITY OF MATERIAL, FINISH AND CONDUCTIVITY. 


The quality of all wire shipped by us guaranteed to be equal to the best.§ Testimonials furnished if 
Put up in half-mile lengths. 


Approximate diameter of Wire drawn by PALMER WIRE GAUGE, in thousandths parts of an Inch. 





desired. 


No. 4—.225 No. 7—.177 No. 10—.135 No. 18—.092 No. 16—.063 
No. 5—.207 No. 8—.162 No. 11—.120 No. 14—.080 No. 17—.054 
No. 6—.192 No. 9—.148 No. 12—.105 No. 15—.072 No. 18—.047 


Correspondence solicited. 


New York Office, 15 Courtlandt Street. 
FRANK B. KNIGHT, General Agent. 


UTLER’S SAFE 


FIRE & BURGLAR PROOF. 
291 BROADWAY, 


NEW YORK. 





JOHN H. MUEGGE, 


IMPORTER OF 


PLATINUM. 


Manufacturer of all kinds of Chemical Apparatus 
Crucibles, Vessels, &c., Wire for Electrical Purposes 
Plate and Wire for Dentists. Scraps Purchased. 


No. 91 Liberty St., New York. 


[ae Thomson-Houston Electric Company, 


SOLE OWNERS AND MANUFACTURERS OF THE 


< ONLY PERFECT AUTOMATIC SYSTEM > 


il 


——OF———— 
BiesT 











Hectrie Lighting i 


PATRONS TESTIFY TIIAT THE 
1s THE CHEAPEST. 


ALI. OUR 


Owing to the Automatic and Self-Regulating features of this Apparatus—broad and 
valid patents for which are owned by this Company—sufficient saving is effected in 
power, attendance, and repairs, as compared with any other system, to more than pay 
interest on the entire cost of plant. 


LOCAL LIGHTING COMPANTES CANNOT AFFORD TO 
OPERATE ANY OTHER SYSTEM. 


We are prepared to supply Local Companies, Mills, Railroads, etc., with dynamos 
running from one to forty lights each, and the largest machine is so perfectly controlled by 
its Automatic Regulator that it runs safely and economically at full speed with any number 
of lights below its maximum. 

We furnish Arc Lights of various degrees of illuminating capacity, from 1,200 to 4,000 
candle power. 

We would call especial attention to our New Self-Regulating Divided Arc, which 1s a 
novel and valuable feature in our system, and for which there is a very large demand. It 
is the only practicable and perfect-working Small Arc yet offered to the public, and will effect 
a great reduction in the cost of Arc-Lighting plants, and very great increase in the efficiency 
and profits of local companies. 

We have established between thirty and forty local companies during the past year, 
and many more are being organized. 

We request capitalists who contemplate putting in an Electric Light Plant to confer 
with either the Boston or Chicago office before adopting any other system. 

Correspondence with active, energetic men, capable of interesting capital and organiz- 
ing local companies, is solicited. 

New illustrated Pamphlet, Price-List, etc., will be furnished on application. Address, 


THE THOMSON-HOUSTON ELECTRIC C0., 


131 DEVONSHIRE STREET, BOSTON, MASS. 
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Western let COPA. ee eeteces COPPER 0. 


PURE ELECTRIC COPPER WIRE, 
For Magnets, Telephones, Electric Light, &c., 
Patented Fire-Proof Electric Light Line Wirc, 
PATENTED FIRE & WEATHER PROOF ELECTRIC LIGHT LINE WIRE, 
Patented Paragon Line Wire—Fire Proof, Water Proof, 


“ ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE, 
Wrought Metal Gongs for Annunciators, 
Telephones, &c., Zinc Rods, Battery Copper, &c., 
WAREROOMS : 


19 AND 21 CLIFF STREET, NEW YORK CITY. 


Factories, Ansonia, Conn. 


‘Holmes, Booth and Haydens, 








ey 











MANUFACTURERS OF 


Seneca FIREPROOF ELECTRIC LIGHT WIRE, 


MANUFACTURERS OF 
From Pure Lake Superior Copper.—Conductivity Guaranteed. 


TELEGRAPH and TELEPHONE APPARATDS russ 


AND SUPPLIES OF EVERY DESCRIPTION. K. K.” Insulated Copper and Iron Wire, 


Hotel and House Annunciators, Burglar Alarms and Call Bells, FOR TELEPHONE AND TELEGRAPH USE. 


Electro-Mercurial Fire Alarm, Electric Gas-Lighting Apparatus, | Sanh Gnas The Se eee oe 


Magneto Call Bells, Telephone Exchange Switch Boards, te, nedienmanias — spelen Abd — ST., BOSTON. 


UNDERGROUND AND AERIAL CABLES 


Coreenpndence Sue. ARMINGTON & SIMS ENGINE 


CHICAGO, BOSTON, NEW YORK. aware GOLD MEDAL 


MANUFACTURER OI | at the Cincinnati Exposition, and a special Diploma ‘‘ for the Best Quick Acting Engine, 
KERITE | for its Intrinsic Merit, Many Points of Excellence, and Thorough Workmanship.” Also 
INSULATED the first Medal at the Southern Exposition at Louisville, Ky., ‘‘for the Best Quick Acting 
a a Steam Engine for Electric Light ;” also the Highest Award of the Industrial Exhibition 
a. TELEGRAPH & TELEPHONE igh S ingi ibi 


Association, Toronto, Canada, for High Speed Engines Built and Exhibited by the John 
Doty Steam Engine Company. 


WIRE & CABLES, = ARMINGTON & SIMS ENGINE CO. 


OFFICE, 120 BROADWAY, N. Y.—FACTORY, SEYMOUR, CONN. PROVIDENCE, Ff. I. 
og ae & HALL, Detrost, Mich. 


8 . . JARVIS ENGINEERING CO., 61 Oliver St., Boston 
Anti-|nduction Kerite Tele hone Cables POND ENGINEERING CO., St. Louis, Mo. J. F. RANDALL, Warren, Ohio. 
‘ H. B. SMITH MACHINE CO., Phila., Pa. T. W. ANDERSON, Houston, Texas. 
M. F. MOORE, Cen. Agent, 
No. 15 Cortlandt Street, New York. 














Some of them Two Miles in Length, are in use in several cities, and are found to WORK PERFECTLY 
for that distance. EMINENT ELECTRICIANS and PRACTICAL TELEGRAPHISTS commend and 
recognize the Kerite Insulation as superior to all others. At the Centennial Exhibition 


at Philadelphia, Sir William Thomson, the eminent Electrician and Scientist 
awarded to the KERITE INSULATED WIRE AND CABLES THE BRUSH ELEC TRIC CO CLEVELAND, 
A DIPLOMA ._——— 


FOR ** EXCELLENCE OF THE INSULATION AND DURABILITY OF THE INSULATOR.” The Sole Manufacturers under all the Patents of Chas. F. Brush 
me for Electric Lighting, Storage Batteries, &c. 





GENERAL AGENT: 
We furnish the only complete and PERFCT SYSTEM of electric lighting. 


CLARK B. HOTCHKISS,— f 2 0 BROADWAY, NEW YORK. | The best DYNAMO Machines. The ONLY PRACTICAL Storage Batteries. 


| The best arc lamps. The purest and best Carbons, &c 
| 
| 





Our prices are the lowest, our factory the largest and our business the most extensive in the world to-day. 


THE BAXTER ELECTRIC LIGHT Ce: = THE LIST. ELECTRIC LIGHT MACHINES. Standard Sizes. 


No.of Mch. 2 2 3 3 4 4 5 5 6 6 7 7 x 


Is prepared to negotiate for New = (“sis 1 2 4 w 20 0 65 00 
Plants. Compiete. No of fights 2 3 é 15 an 4 
H P. Tenia. 1% Ly 3 3 4 4 8 x 14 14 23 23 45 
: Price, $8300.00 $300.00 $415.00 $415.00 B565,00 ¥565.00 8900.00 $900.60 B1,500,00 $1,500.00 2,000.00 $2,000.00 $3,600. 
i I TEL ie : B A x< of i, B rR, Single Lamps $50.00. Double Lamps $60.00. Send for details. 


IMPROVEMENT IN T h e B r U S h E lect Yr i Cc E: O - 
ELECTRIC LAMPS No. 104 EUCLID AVENUE, CLEVELAND, OHIO. 


Is THE 


Greatest Invention in Arc Lighting 


yor maui. JNCANDESCENT LIGHTS 


Efficient, Reliable and More Economical than any | 


System, SAVES FROM ONE-HALF To THaeequan.| SWAN INCANDESCENT ELECTRIC LIGHT CO. 











TERS THE COST OF CARBONS. OWNERS OF THE 
For terms for territory and cost of Baxter attachment, SW AN PATENTS FOR THE UNITED STATES, 
— ARE PREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN.- 


THE BAXTER ELECTRIC LIGHT COMPANY, DESCENT LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. WE 


MILILS BUILDING | GUARANTEE OUR LAMP AND TO DEFEND THE esemmaunie? OF OUR PATENTS. FOR TERMS 
praca OR INFORMATION, APPLY TO 
NEW YORK. THE SWAN INCANDESCENT ELECTRIC LIGHT CO.. 


The Keystone Electric Co. of Philadelphia, Agents for Pennsylvania, 853 Broadwav: Cor. 14th Street, New York 








